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THE EFFECT OF THE KYOTO PROTOCOL ON
AMERICAN SMALL BUSINESS

THURSDAY, APRIL 29, 1999

U.S. HOUSE OF REPRESENTATIVES,
COMMITTEE ON SMALL BUSINESS,
Washington, DC.

The Committee met at 9:00 a.m., in room 2360 of the Rayburn
House Office Building, the Honorable Jim Talent, Chairman of the
Committee, presiding.

Chairman TALENT. The hearing will come to order.

I'll convene the hearing of the Small Business Committee, an-
other in a series of hearings on the global warming protocol, other-
wise known as the Kyoto Protocol.

In December of 1997, at Kyoto, the United States agreed as part
of a protocol to reduce its production of greenhouse gases to ap-
proximately seven percent below 1990 levels.

Dr. Janet Yellen, the Chair of the Council of Economic Advisors,
was here in June of 1998 to testify regarding the economic impact
of that protocol, and she offered her observations at that time.

She had not at that time published for public consumption the
economic analysis underlying her conclusions. She has since done
so and so we've asked her to return so we can ask her questions
about that analysis.

She has kindly agreed to do so.

However, Dr. Yellen is on a short timeframe so rather than make
a formal opening statement, I'll just submit something for the
record later and then I'll yield to my friend and colleague, the dis-
tinguished Ranking Member, for any comments she may wish to
make.

[Mr. Talent’s statement may be found in the appendix.]

Ms. VELAzQUEZz. Thank you, Mr. Chairman.

I would like to thank you for holding this hearing. It is important
that the Committee review the Kyoto Protocol in the context of our
nation’s small business.

As we do, we should keep an open mind and take into account
not only the potential negative effects it might have, but the posi-
tive opportunities it can bring.

The effects of greenhouse gases on our environment are becoming
more and more evident. During the last century, the earth’s tem-
perature has risen by one degree Fahrenheit.

While this might not seem a lot to you or I, in the delicate bal-
ance of nature, it is significant. Furthermore, the forecast for the
future predicts this rise to continue, with scientists estimating that
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temperatures will continue to rise another 1.8 to 6.3 degrees over
the next century.

This fundamental change in the environment has started to
cause some serious problems. Shifts in agricultural growth condi-
tions are beginning to rob regions of their ability to produce food.

There has been a reduction in the ability of fresh water and we
have seen an increase in the range and incidence of disease.

Estimates show that by the year 2100, we may see 50 to 80 mil-
lion more cases of malaria alone.

If these trends go unchecked, so will the threat to human health.
Unfortunately, these problems show no signs of going away on
their own, which means we cannot ignore them.

On December 10th, 1997, the United States, along with leaders
from 161 other nations, concluded the Kyoto Protocol. This agree-
ment sets binding targets for the reductions of emissions of green-
house gases world-wide.

It was an important first step and a good place to start. The Ad-
ministration itself has acknowledged, however, that Kyoto is not
perfect and it's still a work in progress.

The flexibility and enforcement of emission reductions that the
Administration secured were important in creating a workable so-
lution to the problem of global warming.

But the protocol did not include developing nations in the frame-
work and the Administration is working to correct that.

The President has also stated that he will not send the treaty to
the Senate until other nations, notably China, have agreed to emis-
sion reductions.

These are problems and they're being addressed.

From a domestic standpoint, we have different issues to consider.
The last time this Committee examined the economic impact of the
Kyoto Protocol, we did not have a study detailing the cost of imple-
menting the treaty.

As a result, there were justifiable concerns regarding how much
Kyoto will cost America’s small business community. Today, we
have a detailed study about the potential cost of the treaty for
American businesses and consumers which we can now incorporate
into our debate. These statistics are especially important to me.

As the Ranking Member of the Small Business Committee, |
have concerns about the impact of the Kyoto Protocol on America’s
small business community and | know that the Chairman shares
my concerns.

Small- and medium-sized businesses should not be asked to pay
an unfair share of the burden of reducing global warming. But ex-
amining this issue in only negative terms is too limiting. | believe
we should also look at how the protocol might have created new op-
portunities for small enterprises that focus on green technology.

Entrepreneurs have always been at the forefront of innovation
and have been able to meet new technological challenges. | believe
that stricter emissions standards may offer opportunities to count-
less small businesses who are working to innovate new environ-
mentally sound technologies.

Finally, Mr. Chairman, | believe it is not productive for us to
simply criticize the treaty without offering an alternative. If the
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answers that lay in this agreement are unworkable, then I am in-
terested in hearing others.

Congress cannot just sit idly by criticizing without offering other
solutions.

Let me close by once again thanking the Chairman for holding
this hearing and I'm looking forward to the testimonies offered

today.
Chairman TALENT. | thank the gentlelady for her comments.
And I'll just say that while I have been critical, | certainly

haven't been idle. [Laughter.]

| appreciate the gentlelady’s comments. We'll go to Dr. Yellen.

Dr. Yellen, I gave up my opening statement, which for a member
of Congress and the chairman of a committee, is a great sacrifice
because | understand that you have to leave. You're on a time
schedule. You need to leave about 10:30 or so.

Dr. YELLEN. Yes, | do.

Chairman TALENT. So, in view of my sacrifice, 1 hope you will be
conscientious in summarizing your testimony for us and keeping it
brief.

Because, assuming members come, | want them to have the op-
portunity to ask you questions.

Thank you. You can proceed.

STATEMENT OF DR. JANET YELLEN, CHAIR, COUNCIL OF
ECONOMIC ADVISERS

Dr. YELLEN. Thank you, Mr. Chairman. | appreciate your accom-
modating my schedule this morning. I'll try to be brief and I'd ask
that my full testimony be included in the record.

Chairman TALENT. Without objection.

Dr. YELLEN. | appreciate having this opportunity to discuss with
you the economics of climate change and the Administration’s ef-
forts to address this significant environmental challenge.

As you mentioned, the Administration released a report last July
entitled, The Kyoto Protocol and the President’s Policies to Address
Climate Change.

In addition, since the Kyoto Conference, a variety of research on
the economics of Kyoto, and especially on the economics of Kyoto’s
flexibility mechanisms, has been undertaken.

Today, I'll provide a brief summary of the Administration’s eco-
nomic analysis and review several of the key findings in the recent
economic literature on climate change.

The Administration’s economic analysis found that the economic
cost of attaining targets and timetables specified in the Kyoto Pro-
tocol will be modest for the United States in aggregate and for typ-
ical households, assuming that effective mechanisms for inter-
national trading, joint implementation, and the clean development
mechanism are established and also assuming that the United
States achieves meaningful participation by key developing coun-
tries.

An illustrative assessment using the Second Generation Model
that accounts for effective trading and developing country partici-
pation yields permit price estimates ranging between $14 and $23
a ton, and direct resource costs to the United States between $7
billion and $12 billion per year.
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Under the assumptions of the Administration’s analysis, permit
prices in this range translate into energy price increases at the
household level between three and five percent, but this would be
roughly offset by the Administration'’s electricity restructuring pro-
posal. I'd be happy to further discuss these results during the ques-
tioning period.

Since December, 1997, many economists have conducted and
made available their analyses of the Kyoto Protocol.

For example, the Stanford University Energy Modeling Forum,
the so-called EMF, which is a long-running model comparison exer-
cise involving many of the leading climate and energy models, has
coordinated full-scale analyses of the Kyoto Protocol with 12 global
models.

Further, the Organization for Economic Cooperation and Devel-
opment, the OECD, has published the proceedings of the Economic
Modeling Workshop it sponsored last fall. The modeling results
from the EMF and OECD provide very useful context for the Ad-
ministration’s economic analysis.

First, the illustrative model used by the Administration, the Sec-
ond Generation Model of the Pacific Northwest National Labora-
tory, tends to fall in the middle of the range of the EMF models
in terms of U.S. permit prices.

Under Annex | trading, the SGM permit price is at the median
of this set of models and under full global trading, it is just below
the median permit price.

Second, both modeling exercises found that the reduction in per-
mit prices as trading expands from no trading to Annex | trading
to full global trading, is robust.

On average, the EMF models found that Annex | trading would
cut the U.S. permit price by 60 percent relative to a no-trading sce-
nario, while the OECD models found a 57 percent average price re-
duction.

In full global trading, the permit price would be, on average, 81
percent lower than the no-trading price.

Several EMF modeling teams have considered the impact of con-
straints on the opportunity to buy or sell emissions allowances in
the international market. While the United States is unambig-
uously opposed to trading restrictions, several parties to the agree-
ment have indicated support for some form of a trading constraint.
Trading restrictions would generate no benefit for the global cli-
mate while they could significantly increase the costs of achieving
the Kyoto targets.

In my written testimony, | describe two examples of trading con-
straints where the U.S. permit price would increase by up to four
times that of the unconstrained price.

Chairman TALENT. Just yield for just a second.

The European Union, for example, wants caps on what you can
buy, right, under this kind of thing?

Dr. YELLEN. That's correct.

Chairman TALENT. So that that's an example of one of the coun-
tries that wants restrictions.

Dr. YELLEN. Precisely.

Chairman TALENT. Thank you. I'm sorry.

Dr. YELLEN. Absolutely. That's exactly what | had in mind.
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Most models used to evaluate the Kyoto Protocol only focus on
carbon dioxide emissions and do not account for the six types of
greenhouse gases comprising Kyoto Targets and the opportunity to
trade across gases.

However, recent work by a group a researchers at MIT has found
that including the opportunity to abate noncarbon dioxide green-
house gas emissions and promote carbon sinks reduces the cost to
the United States by about 25 percent relative to a carbon dioxide
only approach.

Other recent research has found similar results.

The EMF modeling indicates that economic and environmental
benefits could accrue to some developing countries if they adopt
emissions targets. Setting a binding emissions target would gen-
erate climate benefits by reducing global emissions below what
they otherwise would have been.

In addition, if the target is set not too far below the business-
as-usual emissions level, the participation of the country in the
global trading system would produce economic benefits or gains
from trade for both the developing country and its trading part-
ners, such as the United States.

Annex | countries and private firms in these countries who would
purchase these emissions allowances in the world market would
achieve their targets at lower cost than without the participation
of the developing countries.

The Administration’s overall conclusion is that the economic im-
pact of the protocol would be modest under the conditions we've
identified in our economic analysis. And the purpose of my testi-
mony has been to summarize the analysis we presented in the Ad-
ministration Economic Analysis on climate change and to provide
a brief update on recent analytic efforts outside the government.

I look forward to continuing to work with members of this Com-
mittee and other interested parties in further analyzing the Kyoto
Protocol and evaluating the economic impacts of reducing green-
house gas emissions.

It is my hope that economic analysis can continue to play a key
role in designing policies in this area.

Let me stop there and | will welcome your questions.

[Dr. Yellen's statement may be found in the appendix.]

Chairman TALENT. Thank you, Dr. Yellen, for summarizing your
testimony.

I have questions in a lot of areas. But | think, given your short
timeframe and the faithful attendance of my friends on the Demo-
cratic side of the aisle—and | congratulate you for being here—and
we're going to try and speak to some of those on our side of the
aisle about whether they might want to emulate your model.
[Laughter.]

I certainly want these members to have a chance to ask ques-
tions.

So | think I'll go into probably the area of my prime concern,
which is this whole issue of meaningful participation.

This is the analysis you referred to, right? And this is the Ad-
ministration’s analysis.

Dr. YELLEN. Let’s see.
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Chairman TALENT. The Kyoto Protocol and the President's Poli-
cies. Okay. You have it in a different binder.

I want to be certain about what it was that we were dealing
with.

And as | understand it, one of the assumptions you make—I'm
going to try and short-circuit some of this, again, in view of the
time constraints.

In reaching your conclusions, one of the assumptions you make
is that we can secure “meaningful participation,” and I'll put quotes
around that because that's something | want to go into, by key de-
veloping countries. Other things also, the clean development mech-
anism, joint implementation, the joint trading agreement.

But for the purpose of my questions, I'm going to talk mostly
about the assumption that we'll get meaningful participation by
key developing countries.

That's one of the assumptions underlying your analysis. Isn't
that correct?

Dr. YELLEN. It is one of the assumptions underlying the numer-
ical results that | indicated to you of permit prices in the $14 to
$23 range.

Chairman TALENT. Okay. Now let's go into what are the key de-
veloping countries.

What are some of the key developing countries?

Dr. YELLEN. Well, that remains to be determined in negotiations.

In the context of our model, we had to use the constraints of the
Second Generation Model, which only enables us to look at a num-
ber of countries in the developing country bloc.

Particularly, it enabled us to look at China, India, Mexico and
Korea.

Chairman TALENT. Right.

Dr. YELLEN. And those were ones that we identified. But in
terms of our negotiations, we would have to see where things go.

Chairman TALENT. There could be others. But those are four of
the key developing countries—China, Korea, India and Mexico.

That's what | understood as well.

So we're not talking about just extremely poor countries of sub-
Saharan Africa or some very poor countries in Asia. We're talking
about developing countries or countries that some might consider
to be first-world countries, like Korea.

But China, Korea, India and Mexico are examples of key devel-
oping countries.

Dr. YELLEN. Well, in our analysis.

Chairman TALENT. Right. | understand.

And as | understand it, the reasons why meaningful participa-
tion is necessary is—and | get this from your testimony, so let me
go through it and make sure | understand it—one of them is just
as simple as a matter of science and environmental science. We
can't do it without them. In other words, even if we restrict our
production of greenhouse gases, if they have unlimited increases,
since this is a global problem, we've achieved nothing.

So probably the number-one reason is that we can’t do it scientif-
ically without them.

Is that right?

Dr. YELLEN. In the long run, that's certainly true.
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Chairman TALENT. And also, it's key to our ability to comply
with our own targeted emission restrictions at a reasonable cost be-
cause your analysis depends on this international trading system
where they’re able to sell us credits because they've reduced below
their targeted emission levels.

That's another reason, isn't it, to make this international trading
scheme work?

Dr. YELLEN. Well, I'd like to clarify that.

Our analysis and the results that | describe that show permit
prices in the $14 to $23 range, do assume participation by key
countries and their inclusion in an international emissions trading
system.

And that certainly is critical to generating prices as low as |
mentioned.

However, what my testimony and outside research points out is
that even without the participation of any non Annex | countries,
that international trading that is already included in the agree-
ment by Annex | countries alone, results in a very, very substantial
reduction in costs.

The EMF exercise, 12 models that | report in my testimony,
showed a 60-percent reduction in costs that comes from Annex |
trading——

Chairman TALENT. Which are essentially the European coun-
tries.

That's correct, right? And | recall reading that. So you get a sub-
stantial reduction even if only the European countries are partici-
pating.

Dr. YELLEN. That's right. That also includes Russia and the
former Soviet Union.

So, specifically, in the context of the model results that we report
in this analysis, even if we had trading only in the Annex | coun-
tries, or under an umbrella that excluded the European Union, we
would be looking at permit prices perhaps in the $30 to $55 range.

Chairman TALENT. Right.

Dr. YELLEN. Which | would hesitate to label as modest, but still
is very much lower than the kinds of——

Chairman TaALenT. I'll modify what | said. We can’'t get down
to—I think it's like a 90-percent reduction we can get if we have
the key developing countries participating.

Dr. YELLEN. That's right.

Chairman TALENT. And another reason is, you've testified before,
is just the fairness. This is a global problem and the burden should
be shared globally.

So those are three reasons why we need meaningful participation
by key developing countries.

Am | correct?

Dr. YELLEN. Yes, although | think it's fair to say that given dif-
ferences in per-capita income levels, the burdens should not be
equally shared at this time.

The developing countries have, countries like China and India,
much lower levels of per-capita income and | think different bur-
dens at the present time given those different income levels.
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Chairman TALENT. Let's get to that because we've talked about
which are the key developing countries and why meaningful par-
ticipation is important.

Let's discuss what meaningful participation is.

I'll preface that by saying | don’t see it in the protocol. | see the
international trading in the protocol, the clean development mecha-
nism, the joint implementation in the protocol, but not the mean-
ingful participation. And that's because that's not yet a globally-ac-
cepted term, is it?

Dr. YELLEN. That's right.

Chairman TALENT. That's our term.

Dr. YELLEN. Yes. The Senate has made it very clear and for the
reasons you've given, it's clear to us, and to the Administration as
well, that it is important to achieve meaningful developing country
participation.

And that is something that the Administration continues to work
on very hard in multi-lateral, bi-lateral and other fora.

Chairman TALENT. So what is meaningful participation? How do
we define that?

Dr. YELLEN. | don't want to offer at this time a definition of what
it means on behalf of the Administration.

In the context of the model results that underlie the Administra-
tion’s economic analysis for a modeling purpose, we have taken it
to mean that key developing countries take on binding targets close
to their business-as-usual levels.

And what that enables them to do is to participate in inter-
national emissions trading.

Those countries are low-cost abaters and they do a lot of abate-
ment. They sell the United States and other developed countries
emissions permits. And there are gains for us in being able to carry
out our job at lower expense.

There are gains for those countries.

And essentially, that's what it means.

Chairman TALENT. Now we're getting to the guts of one of my
concerns that you started to refer to before.

We've agreed in this that we're going to reduce our emissions to
seven percent below 1990 levels. And your economic analysis as-
sumes that these key developing countries will be able to go on
with business as usual.

In other words, they will be able to produce as many greenhouse
gases, as much tonnage of greenhouse gases as they would if there
wasn't a Kyoto Protocol.

It doesn’t sound like a very good deal for us.

Dr. YELLEN. Well, as a benchmark, it seems to me that if we
could convince developing countries—remember we're in the first
stage of what will be a very long-term task of abating emissions.
This is the first commitment period. It certainly can't be the last
if we're going to succeed in this task.

But to ask developing countries in the early stages to take on
targets that are somewhat below their business-as-usual paths,
would produce environmental gains relative to the Kyoto treaty, so
we would have greater reductions in greenhouse gases than those
agreed to by the Annex | countries. In addition, there would be
gains all around in the sense that it would be less expensive for
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us to carry out our commitments and there would also be gains,
economic gains, to those countries from abating their emissions and
they would abate them further than they would be required to be-
cause for them there would be a clear economic gain given they are
growing rapidly. These developing countries do have easy, cheap
opportunities as they grow to put into place energy-efficient invest-
ments, and they would have a clear incentive to undertake greater
reductions than they were obliged to do in those targets.

Chairman TALENT. It still seems like a lousy deal to me. We
could get, | guess, a better deal than that.

You're assuming this for the purposes of the analysis. But I
guess it's possible that we can get a better deal.

Dr. YELLEN. Well, we are engaged in discussions with developing
countries and trying to convince them and educate them that—
their participation is important and that they can participate in a
way that will not require them to sacrifice their economic growth.

Chairman TALENT. I'm concerned about us getting a worse deal.
And | don’t think our education plan is working.

Here’s a letter from the Indian ambassador, the last sentence of
which, and I can show it to you if you want to. It says, “India is
not engaged in bilateral discussions on emissions with any country,
nor do we support efforts to obtain pledges which go beyond the
convention and also the Kyoto Protocol which don’t contain mean-
ingful participation at this point.

In fact, the framework convention authorized developing coun-
tries to raise their emissions to meet their social and develop-
mental concerns.”

And that's dated April 13th, 1999.

[The letter may be found in the appendix.]

Chairman TALENT. I'm really concerned that we may not even
get business as usual.

Are you?

Dr. YELLEN. Well, clearly, this is an effort that's important for
us to undertake.

I don't want to discuss the state of our diplomatic negotiations.
I think it's more important for my colleagues from the State De-
partment to discuss the state of diplomacy in this area.

I would say simply from my own standpoint, I have been in-
volved in a number of discussions with officials from key devel-
oping countries, including China. And while official positions may
not have changed, | think there is a growing understanding among
developing countries that this can be a win-win deal in which they
achieve some benefits and also help in combating the problem of
growing greenhouse gas emissions.

There’s no doubt that we have substantial—

Chairman TALENT. Dr. Yellen, I'm going to say if we're at seven
percent below 1990 levels and they're at business as usual, it
doesn’'t sound like a win-win.

It sounds like we lose, they win.

Dr. YELLEN. Well—

Chairman TALENT. | mean, why should we have to bear all the
burdens. Because we happen to be a developed economy? We hap-
pen to have produced a lot?
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We happen, for example, to have won the Second World War
along with our allies, so that a lot of these countries—Korea
wouldn't be a free country if it wasn't for the production that we've
had and what we did for them.

So why are we conceding as part of our analysis that they're
going to be able to operate at business-as-usual levels?

That's not even environmentally sound.

Dr. YELLEN. In the analysis, we have taken that as a benchmark
and clearly indicated it.

It seems to me that in discussions with developing countries, we
should be looking for some reductions below that. That would re-
sult in the clear environmental benefit beyond what was negotiated
at Kyoto.

I think it seems clear to me, and | think the Byrd-Hagel resolu-
tion recognizes, that a one-size-fits-all approach for countries at
very different states of development is not necessarily called for.

Chairman TALENT. All right. Well, let me leave that and get into
how the trading system would work, assuming we get the partici-
pation. | guess this would be the case even if we don’t get the key
developing countries and we have the Annex | countries.

As | understand it, if I had a manufacturer in my district, big
or small—I was going to use Chrysler because we have a plant, or
Ford—but it would actually apply to small businesses, too, and he
wants to expand, he or she, that person would have to get a credit
under this trading system. And they would buy that from some-
thing like a foreign exchange.

Is that what you would anticipate happening?

Dr. YELLEN. Well, to know what a Ford or a General Motors or
a small business would have to do, we would have to have greater
specificity about how a domestic permit system would work.

That has not yet been discussed.

It's conceivable that a permit system could work in a way that
would require sellers of fossil fuels to obtain permits.

For example, to sell a ton of coal, you would have to have a per-
mit. Or to sell or import a barrel of oil would require a permit, in
which case General Motors, Ford, and the typical small business
would face no requirements to ever have permits for anything at
all.

Those requirements would have been leveled upstream.

But it is also possible that the requirements could be leveled
downstream for holding permits so that it is conceivable in some
designs that a Ford or a GM would need permits for emissions.
And the idea would be that markets would develop for these per-
mits. They would be traded in markets just in the same way that
permits for sulfur dioxide are currently traded and one can call up
a broker and obtain permits.

Chairman TALENT. Except that that's a domestic trading system.

Dr. YELLEN. Domestic trading system?

Chairman TALENT. The concern that | want to get at is that
somebody—and | like it a little better if it's done upstream—but
somebody’s going to be getting a permit from a foreign country or
a foreign exchange before they're allowed to expand a plant in the
United States, or build a new manufacturing facility in the United
States.
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Dr. YELLEN. We would have the ability to purchase permits from
foreign countries that took on targets or that earned them as a re-
sult of Clean Development Mechanism projects that had verified
credits.

And | believe what would happen is that a trading system and
specialists would develop who would obtain those permits abroad
and sell them here into a trading system so that a General Motors
would have no obligation to be negotiating with foreign entities.

Chairman TALENT. Right. It's possible that our government
might buy permits and be an agent.

Is that another way it might work?

Dr. YELLEN. Well, the design of the system remains unclear. But
potentially, this is something that could be handled entirely by the
private sector.

And there has been a substantial amount of interest by orga-
nized exchanges and by the financial community in seeing a mar-
ket of this sort set up.

I think they feel that in the case of SO, permits, this is a mecha-
nism that has worked very well.

Chairman TALENT. | think you can see my concern.

Dr. YELLEN. Sure.

Chairman TALENT. Making American companies buy directly or
indirectly from foreign companies before they can—we might have
an interest in them not expanding a particular facility.

And here’'s another possibility. Let's take a manufacturing facil-
ity in my district.

It might decide, well, you know—Ilet’s take Chrysler. They might
decide it's really not worth buying that permit so we can expand
this facility in the United States. We'll move to Mexico, particu-
larly—Ilet's suppose Mexico is a key developing country that hasn't
agreed to participate as part of Kyoto, but we've gone ahead and
done it anyway because of the other countries.

So Chrysler says, “we're going to go to Mexico because we don't
have to pay the permit fee there. And not only that. Maybe our
government set up the system so that because we're producing
fewer cars in the United States because we've moved to Mexico,
we're emitting fewer greenhouse gases in the United States. We get
a domestic credit for that. So we save the permit fee by going to
another country.”

They might even get a domestic credit by leaving our country
and our jobs go offshore.

And Mexico isn't a part of the Kyoto Protocol, so it's producing
as many greenhouse gases as it wants.

You see my concern here? I'm not trying to just be critical for the
sake of it. I'm concerned about our jobs. And | see this trading
scheme and | see our jobs going overseas.

Dr. YELLEN. | think you're right to be concerned about the com-
petitiveness and jobs in the United States.

We're equally concerned, | believe, about jobs in the United
States and avoiding incentives for American firms to move abroad.
That would not be a win for the economy and it wouldn't be a win
for the environment, either.

I think the first point is that the strength of that incentive, even
assuming that developing countries do not take on targets, depends
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on the impact of these agreements on permit prices and on energy
prices in the United States.

That's why it is important to look at the economics of the agree-
ment and to try to reassure ourselves that these obligations can be
met without having a substantial effect on U.S. GDP or on energy
prices.

And that's why my conclusion that the impact on energy prices
will be small is critical.

I think, if I'm right about that, the energy price changes in the
United States would not be large enough to rate as a substantial
factor in the decision of a General Motors or a Ford as to where
to put their plant.

Chairman TALENT. | agree. That is critical. Let me get to that.

And | appreciate the Committee’s indulgence. I'll be done in a
minute or two. As many have here, I've done a lot of work on this.
I didn't know Dr. Yellen’s time would be short. She indicated that
to us a couple of days ago.

I'm happy, if we can’t get to all members, to reconvene the hear-
ing and ask her to come back. I'll be finished in a moment or two,
and then I'll recognize the gentlelady from New York for as many
questions as she may wish to ask.

Let's get to that, the impact of this international trading system,
in your judgement.

Now, as | understand it, you believe, and | think this is the best-
case scenario, although there are other scenarios which also would
save money. But your best-case scenario, as | understand it, if we
have key developing country participation and this international
trading system, this would be with, what, Annex—the umbrella
with eastern Europe and the key developing countries—is that the
cost of a credit on an international market like that would be as
long as a range—and | understand why you have to give a range—
of $14 to $23 per ton of greenhouse gases saved.

Is that correct?

Dr. YELLEN. The range depends on whether or not the European
Union would participate in Annex | trading or not.

Chairman TALENT. And that's the best possible scenario. There
are other scenarios as well, but that's the best that you think you
can get.

And that would be a reduction by a factor of about ten, would
it not, of what the cost would otherwise be of the permit and the
cost of compliance.

Is that correct?

Dr. YELLEN. That's roughly right.

Chairman TALENT. So about a 90-percent reduction. So it would
be ten times as much if we don’'t have this trading system in place.

Is that correct?

Dr. YELLEN. Well, as | indicate, the Kyoto Protocol allows for
Annex | trading.

Chairman TALENT. Right.

Dr. YELLEN. And even if we did not have meaningful developing
country participation, which of course, it is the Clinton Administra-
tion policy to obtain. But even without it, the permit price would
likely not be anything like ten times as large with Annex | trading
or under an umbrella.
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Without participation by developing countries, the range would
be on the order of $29 to $54.

But even there, we're ignoring the possibility of sinks, sinks and
other features of the Climate Change Technology Initiative to lower
that.

So that's purely a model-based estimate.

To get up to ten times the figure that you're talking about, one
would have to assume that none of the flexibility features of Kyoto
were taken advantage of.

Chairman TALENT. Okay. | was just looking at your analysis on
page 52, where it says, permit prices and resource costs relative to
domestic-only abatement of various trading scenarios.

Dr. YELLEN. Yes.

Chairman TALENT. And you have a 93-percent reduction.

Dr. YELLEN. Yes.

Chairman TALENT. And | think there’'s another——

Dr. YELLEN. But just notice that the top line indicates that sim-
ply with Annex | trading or under the umbrella, that the percent
reduction in permit prices are 72 to 85 percent.

Chairman TALENT. Then | was also going in response, in answer
to a question that was in our first written questions to you, in
which we asked about the costs, energy costs, assuming emission
trading is not allowed.

And | won't read the whole answer, but the last sentence is: We
believe that this difference of nearly a factor of ten underscores the
importance of international permit trading and developing country
participation, two cornerstones of the Administration’s climate
change policies.

So the key, as you said, the critical key to this is the trading sys-
tem. Because you say here on For the analysis reported here, the
Administration employed a conservative assumption that all coun-
try sinks equaled zero.

Dr. YELLEN. That's right.

Chairman TALENT. And that no country would implement poli-
cies to stimulate the creation of carbon sinks.

Dr. YELLEN. We assume that because we don't yet have good es-
timates of how sinks will work and what we will get out of them.

But | think sinks offer the potential to bring down the costs very
substantially.

Chairman TALENT. Right. But the 93-percent reduction was with-
out sinks.

Dr. YELLEN. The 93-percent reduction is without sinks with trad-
ing under the umbrella and with key developing countries included.

But even without the developing countries, the point that | want
to make sure that | get across is you can see in line 2 on the chart
on page 52, that costs are reduced by 85 percent.

That's utilizing the trading, international emissions trading with-
in Annex I.

Chairman TALENT. And that surprised me because Japan has
agreed to reduce its emissions to six percent below 1990 levels.

The European Union had agreed to reduce its emissions to eight
percent below 1990 levels.

Canada had agreed to reduce its emissions to six percent below
levels.
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And if you take those three and combine them with the United
States—I don’t have the figure—that's got to be 80 percent of the
world’s Gross National Product, or the Gross International Product,
whatever you economists call it.

So | was wondering how, if 80 percent of the world’'s economy
were buyers and a maximum of 20 percent of the world’s economy
were sellers, where we're going to get a reduction of 90 percent in
the permit prices.

Dr. YELLEN. Well, Russia and the former Soviet Union are also
included in this scheme and use energy extremely inefficiently.

And on top of that, their economies have done very badly. So,
they are potential sellers of permits to all of these countries.

Chairman TALENT. That still leaves 80 percent of the world buy-
ing. Right? And 20 percent of the world selling.

Dr. YELLEN. Well, what | can report to you are that, for example,
beyond our own analysis, and this is why in my remarks this morn-
ing, | thought it important to provide some context for our esti-
mates by telling you about a much wider range of analysis that's
now available of this protocol.

Chairman TALENT. But this is the analysis of the Administration,
and this is what we're talking about.

Dr. YELLEN. Yes.

Chairman TALENT. I'm not talking about Stanford's analysis. I'm
talking about your analysis.

Dr. YELLEN. Yes. | agree. And I'm simply telling you that our
analysis falls right in the middle of a wide range of results that are
now available.

And so——

Chairman TALENT. Is that because, by the way, and | want to
finish for the other members. I'm hurrying here, believe it or not.

Is that because the European countries will be able to sell to
us—when you mention Annex | countries trading, it's your antici-
pation that they will be sellers to us.

Right?

Dr. YELLEN. We would be net purchasers from other Annex |
countries. Clearly we would be net purchasers from the former So-
viet Union and Eastern Europe.

And Japan, my guess is, would likely be a net buyer. And Eu-
rope—it depends on whether they are included or not. They might
well be net buyers as well.

Chairman TALENT. What's your estimate regarding demand for
emission credits in this critical period, world demand, say, in 2008
through 2012?

We always use 2010 because that's the midway period in the
compliance period.

So what's the estimate you had for world demand for emission
credits in this critical period?

Dr. YELLEN. That's not a number | can give you without doing
some work to find it. I don't have that at my fingertips.

'l try to—

Chairman TALENT. Is that in the analysis?

Dr. YELLEN. The world demand.

Chairman TALENT. It isn't, is it?
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Dr. YELLEN. Well, implicitly, that's something that models gen-
erate, is they look to see what the demand for trading is.

But it's not something that we've focused on.

Chairman TALENT. Well, you see, | think that's pretty important
because you don't have an estimate for world supply, either, do
you?

Dr. YELLEN. Well, that is something that's included in these mar-
kets.

Demand depends——

Chairman TALENT. It's not included in your analysis.

Dr. YELLEN. It is included in the analysis implicitly, although
I've not reported to you the numbers that come out of the models.

Chairman TALENT. We asked you, the Committee asked you, in
a written question for estimates of the U.S. demand for emission
credits by year for the period, 2008 through 2012. And we asked
for the potential supply from Russia and the Ukraine.

And here was your answer: The Administration has no estimates
of the demand for emission credits by year for the period, 2008
through 2012. Demand will be sensitive to a variety of factors that
are quite different to forecast ten to fourteen years in advance, es-
pecially the rate of technological innovation and the diffusion and
adoption of current innovations and those placed on the market
over the next ten years.

For the same reason, we have no estimates of the supply of emis-
sion credits.

Dr. YELLEN. Well, I think we have to distinguish two things.

One is the results that come out of the model, which we have
reams of computer output on.

Another question is what is our best judgment about what is
likely to happen in reality under this agreement, if it's ratified.

What we've tried to do in this analysis is to assure ourselves that
the cost of this agreement can be modest. And we believe that
we've made that case effectively.

However, what will the trading actually be? It depends on a host
of factors we've quite openly admitted we have not yet taken into
account, like sinks.

So if you asked me what does the computer simulation say about
those questions of trading, that's something | can answer. But
what do | think will really happen, | want to wait to find out what
happens with sinks.

It depends on the——

Chairman TALENT. | guess I'm not an economist. I don't know
how you can estimate price without having estimates for supply
and demand.

Dr. YELLEN. There are supply and demand estimates included in
the models and that is how these prices were generated.

Chairman TALENT. Well, | guess there was some misunder-
standing and mistaken answer to this question, because you say
that the Administration has no estimates of the demand for emis-
sion credits.

Dr. YELLEN. The models contain estimates. And the ones that
were used to produce the numbers here do contain estimates.

Chairman TALENT. And can we have those estimates in response
to this question?
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Dr. YELLEN. We'll try to provide you with some estimates. We'll
see what we can do. Understanding they are model results and not
the Administration’s judgments about what will really happen
when the treaty is workable and sinks provisions and other things
have been clarified.

Chairman TALENT. | thank the Committee for its indulgence. |
don’'t normally take such advantage of the Chairman’s privilege to
ask questions, but this is an area that does concern me.

And I'll be happy now to recognize the gentlelady from New York
for any questions she may wish to ask.

Ms. VELAZQUEZ. Thank you, Mr. Chairman.

And | just would like to request that maybe we should have an-
other hearing so that the members on my side are given an oppor-
tunity to ask questions. They were here on time and | don't think
it's fair that she has to leave by 10:30.

Chairman TALENT. As | mentioned before, that was not my un-
derstanding. Dr. Yellen indicated a couple of days ago that she
would have to leave by 10:30.

I’'m more than happy to reconvene the hearing if members desire
it.

Ms. VELAZQUEZz. Thank you.

Chairman TALENT. In fact, | was originally thinking of post-
poning it until she had more time. But | thought we'd do what we
could do now.

Ms. VELAZQUEZz. Thank you. Dr. Yellen, the line of questioning
that were asked by the Chairman basically are focusing on the cost
of implementing Kyoto.

Can you please explain to us or share with us some of the conclu-
sions that the world’'s scientists have come to with regard to the
cost of inaction in this area?

Dr. YELLEN. Yes. | think that if we have inaction in this area
and continue to allow concentrations of greenhouse gases, carbon
dioxide, in the atmosphere to rise, while I'm not a scientist, | have
looked at the literature in this topic, and some of the consequences
would include rise in sea levels, increased incidence of severe
weather events, such as hurricanes, stress on water supplies, giv-
ing rise to potential problems of availability of fresh water, stress
on soil and moisture that can impact agriculture and the produc-
tivity of lands in complex ways around the globe, impacts on
human health and incidence of disease.

And in addition to that, species loss and impact on biodiversity
and ecosystems.

On top of that, there are frightening possibilities to consider. Pre-
sumably, low probability events, but potential catastrophes that
are of grave concern, like shifting of ocean currents or substantial
changes in the ice sheet in Antarctica, with potentially cata-
strophic, although small probabilities.

So | think all of those things are of concern.

And economists who have bravely attempted to put pricetags on
those have concluded that a doubling of concentrations from pre-
industrial levels would likely produce a loss in world GDP of one
percent, at least one percent, possibly more.

Ms. VELAZQUEZ. Do you know or are you aware whether the sci-
entific and economic analysis on which you are relying are being
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called into question as seriously in other countries as it is the case
here in the United States?

And if not, do you have any opinion as to why that might be?

Dr. YELLEN. Well, again, I'm not an expert on the science of it.

But my impression is that the scientific results underlying this
are quite well accepted in other countries. | don't want to say that
there is no scientific discussion or doubt, but the IPCC, the Inter-
governmental Panel on Climate Change, which convened a group
of experts to consider the science, has concluded that the science
is sound and on top of that, there’s a discernible human influence
on climate.

Ms. VELAZQUEZ. By now, | guess you understand why critics are
concerned that the phrase, meaningful participation, has needed to
be defined more precisely.

And | guess you have explained this to your colleagues in the
diplomatic community.

What can you tell us is their commitment?

Dr. YELLEN. The commitment of my colleagues?

Ms. VELAZQUEZ. Yes.

Dr. YELLEN. My colleagues are working extremely hard and have
been for some time in every possible forum, from bilateral diplo-
matic consultations to multi-national, multi-lateral fora, to attempt
to explain to developing countries the potential benefits to them of
participating in this agreement, as well as the need to do so.

And while | agree we have not yet achieved it, it is something
we understand the need for and are working on extremely hard.

Ms. VELAZQUEZ. | will finish with my line of questioning so that
I can give opportunity to my side.

Chairman TALENT. Mr. Toomey?

Mr. Toomey. Thank you, Mr. Chairman. A couple of quick ques-
tions here.

On the first page of your testimony, there’s a quote from the
IPCC. And it says that their conclusion in 1995 was that the bal-
ance of evidence suggests that there is a discernible human influ-
ence on global climate.

My question is does the IPCC anywhere conclude specifically
that the release of greenhouse gases by human industry has in fact
raised global temperatures already?

Dr. YELLEN. | believe this is their summary of their findings.
Namely, that looking at all the evidence, the balance of evidence,
suggests that, yes, the human activity has resulted in changes in
the global climate.

Mr. Toomey. Well, okay. It says, a balance of evidence. And
that's an interesting choice of terms. It's not as strong a statement
certainly as one could make.

And it also says it's a discernible human influence on global cli-
mate, which again is a curious way to describe it.

If there were a consensus and a conviction that there was in fact
an increase in the global temperature, presumably, that would
have been stated.

Dr. YELLEN. Well, | think there’s no doubt that concentrations of
carbon dioxide in the atmosphere have increased.

I don't think there can be very much dispute about that.
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The question of what's caused that and whether or not there's a
human influence, | believe this is the way they stated their conclu-
sion.

Mr. TooMmEYy. Right. And it seems to me that it leaves still
unaddressed the question of whether that increase in the con-
centration of greenhouse gases has resulted in an increase in global
temperature, or whether it has not.

And | guess my question is, is it fair to state that that is still
an unresolved question in the scientific community as to whether
or not there has in fact already been an increase in the global tem-
perature, or whether the global temperature continues to fluctuate
within a band that it has historically fluctuated within?

Dr. YELLEN. | think I'm not the right person to ask definitive
questions to on the science. | would be happy to send one of my
colleagues who is.

My own understanding is that the evidence shows both that car-
bon dioxide concentrations have increased and that temperatures
as well have increased during the century.

That's my understanding of the scientific results. But I'm prob-
ably not the right person to press further on this issue.

Mr. ToomEY. Okay. Fine. On another topic, | just wanted to fol-
low up with some questions the Chairman had regarding the appli-
cation to developing countries, particularly the business-as-usual
concept.

Clearly, in recent history, in these countries, business-as-usual
has meant an annual increase in the output of greenhouse gases.

Does business as usual mean that that annual increase would
continue for these countries or that it imposes a cap at the current
level of business?

Dr. YELLEN. Well, business as usual means a baseline in which
no obligations are imposed on these countries and they continue to
grow according to their best forecasts and use energy without pol-
icy changes.

That's what business as usual is.

That was the baseline for our estimates here. Presumably, if de-
veloping countries were willing to take on targets, it would be ap-
propriate for them to cut off of a business-as-usual path to achieve
global benefits.

You could think of business as usual for developing countries as
a neutral for the world from an environmental standpoint.

But cuts off of business as usual by developing countries would
represent the contribution by them to make further progress on the
environment beyond what developed countries agreed to at Kyoto.

Mr. Toomey. Okay. Thank you. The last question I had was——

Chairman TALENT. If the gentleman would yield.

As Dr. Yellen testified before the Subcommittee on Energy and
Power of the Committee on Commerce, and this is consistent with
what she just said, but it may be a little clearer:

We presented results that assume that key developing countries
take on binding quantitative targets, emissions targets.

These are the target, at their business-as-usual levels. Or close
to them.

Dr. YELLEN. In the analysis, that's the targets.
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Chairman TALENT. Right. So the analysis is predicated on them
continuing to expand at what they would expand if there was no
protocol.

Dr. YELLEN. Right.

Chairman TALENT. | thank the gentleman for yielding.

Mr. TooMEY. Last question. The trading mechanism that your
analysis envisions, as | understand it, would apply or could apply
to the purchase—essentially, what amounts to a fee that would be
applied to energy sources.

For instance, as you mentioned, a barrel of oil could require a
permit to be paid for, or a unit of electricity, presumably, or coal
or some other fuel.

Does this mechanism in any way contemplate that the way you
use that oil or coal has potentially widely varying emissions of
greenhouse gases?

For instance, if you take a barrel of oil and it’'s converted to gaso-
line and it's burned in a modern car, the same quantity of oil
burned in a chainsaw has very different levels of emission.

Is that contemplated at all?

Dr. YELLEN. | believe it's the case that burning a ton of coal or
a gallon of oil produces, if it's fully burned, produces a fixed quan-
tity of carbon dioxide into the atmosphere.

And cars can be more or less efficient in their use of gas or elec-
tric power plants and their use of coal. But when a ton of coal is
fully burned, it emits a fixed proportion of carbon dioxide into the
atmosphere.

Those things are different. Coal is most intense in its emission
of carbon dioxide. Oil less intense. And natural gas produces the
least intense.

Mr. ToomMmEY. Okay. Thank you.

Chairman TALENT. Mr. Baird was next.

Mr. BAIRD. Thank you, Mr. Chairman.

I have two fairly brief questions, but they may have long an-
swers.

The first question is, my concern when we look at economic im-
pacts as the topic of today's meeting, is when we speak in terms
of macro-scale and talk about modest economic impact, my concern
is, on the more micro-scale, specifically the communities where coal
is the primary economic engine of that community.

Many of these communities are rural communities. In many
cases, coal mining or a power system that depends upon coal is
really the predominant job-creator there.

What can you tell us about two issues? First of all, what are the
more localized economic impacts because, for me, they seem to be
potentially profound.

And two, in your analysis, or the Administration plans, what
steps can be offered to help these communities either cope with
emission reductions or provide compensatory economic opportuni-
ties?

Dr. YELLEN. Did you want to talk about coal communities specifi-
cally?

Mr. BAIRD. It seems to me that that may be the most problematic
area.
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Dr. YELLEN. | think certainly to identify coal as the industry that
is mostly likely to be affected by this policy is absolutely correct.

Having said that, coal has a very important place in this coun-
try’s energy future.

The Kyoto Protocol would in no way change that. Coal in every
forecast, ours and every other forecast that I've seen, continues to
play a major role.

So | think that's the first thing to say.

I think it can continue to play an even more important role if we
undertake research and development on clean coal technologies to
make the use of coal increasingly efficient. And there are potential
ways in which we might learn to sequester some of the emissions,
the carbon dioxide emissions, from coal.

And the Administration has a research program in that area.
And if there are pay-offs there, coal can have a growing place in
the nation’s energy picture.

Having said that, | think it's important to say first, coal is an
industry that, with or without Kyoto, or climate change, has been
under stress.

Employment has been diminishing in the coal industry for quite
some time.

So these are communities that have been experiencing pain.
They have mainly been experiencing pain because of very rapid
productivity increases in the coal industry.

Nowadays, one can produce a ton of coal with many fewer work-
ers than it required ten or 20 years ago. And that's why coal output
has been going up and employment has been plunging.

That's the beginning picture.

Now, in the kind of scenario that we depict in this analysis with
permit prices in the $14 to $23 a ton range, we've tried to look at
what would happen to coal.

And the answer is that coal output would essentially level off
over this commitment period rather than in the baseline, increase
slightly.

So there would be a mildly negative impact on coal output.

But, still, there would not be an absolute decline in coal produc-
tion in the United States.

All that said, the Administration is completely committed to
working with the coal industry, with communities with affected
workers, since they are the ones that are most likely to see an im-
pact.

Mr. BAIRD. | would personally be interested in some material on
the coal research projects for cleaner coal burning and how we can
help the rural communities.

I appreciate that information.

The second question | would have is, as we look at the sale of
the greenhouse gas credits in an international market, it seems to
me rational to suggest that the profits from those sales be cycled
back into measures to further reduce the greenhouse gases.

So sort of a two-part question.

One, who benefits from the marketing of the greenhouse gas
credit? Who gets the money?

We put it on the market. Money comes in somewhere. Who gets
that money? And to what end would it be put?
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Dr. YELLEN. Well, | think when there’'s a market place, anyone
that can produce something at lower than the market price and sell
it, stands to make a profit.

And when you ask, who is it that stands to make a profit in a
market like this, it would be anyone here in the United States—
firms, households—or in the rest of the world, that look and say,
wow, | can reduce my energy use, my greenhouse gas emissions
cheaply. And if | do it, I then have the ability to sell a permit in
the market place and take the gain as my profit.

So the gains would be very widely distributed. And of course,
there would be incentives, | think, to pour a good share of the prof-
its back into energy efficiency investments because it's those in-
vestments that would create the opportunity for further profits in
that market place.

Mr. BAIRD. Thank you.

Thank you, Mr. Chairman.

Chairman TALENT. | think it would reduce production by just
moving, closing down.

Ms. Kelly is next, because Mr. Forbes, although there’s still signs
of life over there—he’s coming back.

So we'll go to Ms. Kelly in the meantime.

Mrs. KELLY. Thank you, Mr. Chairman.

I'm interested in the fact that the State Department has pro-
posed that we have these tradable emission permits. And they
would cover all of the household, commercial, industrial and agri-
cultural and forestry sources of greenhouse gases.

Is that correct?

Dr. YELLEN. You're referring to——

Mrs. KELLY. I'm talking about emissions trading.

Dr. YELLEN [continuing]. The United States? Are you talking
about international emissions trading?

Mrs. KELLY. Yes.

Dr. YELLEN. Or trading in the United States?

Mrs. KELLY. I'm talking about international.

Dr. YELLEN. Well, internationally, countries would have the abil-
ity to trade the permits to the extent that they cut their emissions
below their agreed-upon targets.

Mrs. KELLY. All I'm interested in—I understand that. But all I'm
interested in, it's my understanding that this covers all household,
commercial, industrial and agriculture.

These are combined gases that we're talking about.

Dr. YELLEN. The aggregate emissions of these greenhouse gases
by the country as a whole relative to the targets agreed upon in
the treaties.

Mrs. KELLY. Okay. If that's the case, then I'd like to know who
would be in charge of monitoring this. I'd like to know what's been
thought through in terms of making some sort of monitoring, en-
forcing and deciding who's allocating how much, who's emitting
how much.

What mechanism has been thought through in terms of enforce-
ment?

Dr. YELLEN. Well, | think you've asked an important question.
For a trading system to work, there has to be monitoring and as-
surance of compliance.
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And there are a number of ways in which that could be brought
about.

Mrs. KELLY. In your economic structure, though, I don't know.
Maybe it's there in something that | haven't read. But | don't see
anything in terms of the economics of what that cost would be.

Who would be involved? How many people? What we're talking
about what the cost is?

I don’'t know what that economic burden is going to be and who’s
going to carry it.

And I'd like to know if you have any kind of an idea.

Dr. YELLEN. One of the tasks on the agenda at the next two con-
ferences of parties, COP-S and COP-6, is to try to agree upon the
rules governing international emissions trading.

That will get into and have the answer to the question you've
asked about monitoring, enforcement, compliance, verification.

Mrs. KELLY. So we don't really have a good idea at this point of
what that cost would be.

Dr. YELLEN. We've certainly not attempted to estimate that. The
rules are not yet specified.

The Administration has often said that Kyoto is a work in
progress. And what that means is that at Kyoto, the agreement
contained a basic right for countries taking on Annex | targets to
engage in international emissions trading.

But a system has to be devised to govern the rules governing
that trading. And that work remains unfinished. And until it is fin-
ished, | can't give you an estimate. We've not tried to come up with
one of what the cost would be of running the system.

Mrs. KeLLy. Okay. I'm going to let that be because it's clear that
there's nobody that understands what the cost to anyone in the
world will be.

It concerns me that we're picking out a few nations here and not
including all of the developing nations because there’'s a great deal
of open burning in developing nations that put carbon gases in the
atmosphere.

I'm very concerned about the fact that, from what I've read, |
don’t see anything that monitors that.

I’'m going to go on to something else.

I want to know what steps the Administration has taken right
now to put the Kyoto treaty into implementation.

Dr. YELLEN. The Administration has taken no steps to put the
Kyoto treaty into implementation and would not do so until the
treaty is ratified by the Senate.

Mrs. KELLY. So there’s nothing going on, no intent to go ahead
with this before it's ratified by the Senate.

Is that correct?

Dr. YELLEN. Absolutely not. I would say we do have obligations
under the Framework Convention on Climate Change that gave us
1990 levels of emissions by 2000 as a goal. And a number of cli-
mate change programs of the government are consistent with that
ongoing obligation which was ratified by the Senate.

But with respect to Kyoto, there would be no action undertaken
until such time as that treaty is ratified by the Senate.

Mrs. KeLLy. But you will go for goals that are included in the
treaty without coming to the Senate.
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Is that what I've just understood you to say?

Dr. YELLEN. I've said there are previous agreements that have
generated programs. Previous agreements, not Kyoto.

Mrs. KELLY. When does the Administration plan to submit the
treaty to the Senate?

Do we have an estimate?

Dr. YELLEN. We continue to work to implement in an effective
way the Clean Development Mechanism, international trading, and
we're committed to achieving meaningful developing country par-
ticipation, and won't submit it to the Senate until we feel that
we're there.

Mrs. KELLY. Thank you. My time is up. | have a number of other
questions.

Chairman TALENT. And Dr. Yellen, with regard to the cost of this
international trading system, wouldn't it be a good idea to have
some analysis of that before we agree to something?

Dr. YELLEN. Well, ideally, we would have estimates of the eco-
nomic impacts of everything. 2,500 economists signed a letter urg-
ing the United States to negotiate an agreement to limit green-
house gases that would have such flexibility mechanisms because
the experience that we've had with using it for environmental pur-
poses here in the United States and markets generally, is that they
work well and, on balance, greatly reduce the cost of meeting envi-
ronmental and other goals.

Now there are some costs to running markets themselves and
you're very right to point out that market systems require institu-
tions and monitoring and compliance.

It's not costless.

But, on balance, the contribution of a market system of inter-
national trading to reducing costs is very great and | think it's
something that we pushed for and were right to push for and insist
on in the Kyoto Protocol.

Chairman TALENT. This analysis was published in July of 1998.
Right?

Dr. YELLEN. Yes.

Chairman TALENT. Is that when you had it available? Is that
when you had made the analysis, in July of 19987 Or had you
made it before then?

Dr. YELLEN. We had undertaken a variety of kinds of economic
analysis earlier. But this analysis reflects our understanding, an
analysis of what was agreed to at Kyoto.

Obviously, it was a negotiation. And we only know what was
agreed to when it's over. And so we've taken the key things that
were agreed to and have tried to perform an analysis with that
knowledge.

That doesn’'t mean that no economic analysis was done prior to
going off to negotiate. That would be false.

Chairman TALENT. Okay. Well, I wondered about that because,
in response to one of the questions from the Committee, you indi-
cated that “all of the quantitative analyses underlying Dr. Yellen's
testimony”—that was when you testified before the Committee in
June of 1998—"were developed after Kyoto.”

Dr. YELLEN. That's correct. That's what's in this document, this
analysis. And in my earlier testimony, the results that | cited were
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the ones that are also given in this document that was later pub-
lished.

All of that work was undertaken after Kyoto.

But it does not mean that the negotiations in Kyoto were unin-
formed by an understanding of economics.

That's my point.

Chairman TALENT. Okay. Thank you. I'll recognize—who is
next?—Ms. Christian-Christensen is next.

Ms. CHRISTIAN-CHRISTENSEN. Thank you, Mr. Chairman. Good
morning, Dr. Yellen.

Dr. YELLEN. Good morning.

Ms. CHRISTIAN-CHRISTENSEN. | wanted to follow up on a question
about the flexibility mechanisms because you said in your testi-
mony that during the development of the work plan last fall in
Buenos Aires, it was decided to resolve key implementation issues
regarding these flexibility mechanisms by the end of the year 2000.

Is resolving this by that time necessary before ratification ef-
forts? And if so, does that bear on suggestions that we should re-
negotiate elements of Kyoto because the timeframe is becoming too
constrained?

Dr. YELLEN. | think it is critical to resolve the issues about how
international emissions trading will work and how the Clean De-
velopment Mechanism can work as a mechanism in implementing
the Kyoto agreements.

So, clearly, these issues need to be resolved.

But | believe we can meet the commitments that we've made. If
these issues are resolved by the end of 2000, which is the plan, |
believe there's adequate time for us to set the things in motion that
are necessary for us to meet our commitments in the first commit-
ment period.

I think there’'s time that remains. And we are engaged now in
discussions with industries that are willing to take on voluntary
commitments. Certainly, many industries are thinking about
Kyoto, are making their own plans with the knowledge that reduc-
tion of greenhouse gases is high on the environmental agenda, an
important issue.

And so, while we've done nothing to implement Kyoto, I think it's
fair to say that many industries, many firms, are looking to a fu-
ture in which we are attempting world-wide to limit greenhouses
gases in making their own investment decisions now.

And in that sense, we're already on the way to taking meaningful
action to meet these goals.

Ms. CHRISTIAN-CHRISTENSEN. Thank you. | have one other ques-
tion. Again, it follows up on a question that the Chairman—a con-
cern of his, and of many critics, that the cost of implementing
Kyoto and the U.S., because of the cost, employers will relocate fa-
cilities to the developing world, resulting in serious job losses and
economic dislocations.

If you disagree with that conclusion, could you tell us what fac-
tors lead you to believe that major disruptions of this kind are not
likely to occur?

Dr. YELLEN. It's a very important consideration. | disagree with
the conclusion. | want to give three reasons.



25

First, that | believe the impact on energy prices will be so small
as quantitatively, to be unimportant in driving international loca-
tion decisions for firms.

That's number one.

Number two, many of the countries with whom we compete, the
Annex | countries will be undertaking commitments like ours.

So, to the extent that there’s some impact on energy prices here,
there will be comparable impacts with many of our competitors.

Third, if we are successful in achieving meaningful developing
country participation, and particularly if developing countries, key
developing countries were to take on targets, that would work to
level the playing field world-wide because countries that take on
targets and participate in international trading will have the incen-
tive to comparably raise energy prices to conserve on energy and
to take advantage of the gains from that system.

So another reason for wanting the developing countries to par-
ticipate in this system is to globally level the playing field so that
you don't have the kind of relocations that you would be rightly
concerned about.

Ms. CHRISTIAN-CHRISTENSEN. So you don’t anticipate that Con-
gress would need to consider programs to counteract the potential
for those kind of dislocations at this point?

Dr. YELLEN. | don't believe that that should be in Congress’
agenda at this time.

Ms. CHRISTIAN-CHRISTENSEN. Thank you.

Thank you, Mr. Chairman.

Chairman TALENT. Mr. Hill?

Mr. HiLL. Thank you, Mr. Chairman. And thank you, Dr. Yellen,
for being here.

Dr. Yellen, a year ago | asked you some questions about some
assumptions that I had made, and | asked you to make comment
on those, and if you disagreed with them. And you didn't.

So | presume that you agreed with them. And | just wanted to
run through these again to make sure that my understanding of
this is correct.

It's estimated that there are about 90 billion tons per year of car-
bon dioxide that comes from the oceans, about 30 billion tons of
carbon dioxide that comes from decaying plants, and about 30 per-
cent billions of carbon dioxide emitted into the atmosphere that
comes from animal and plant activities separate from human activ-
ity.

And then about seven billion tons that comes from all the con-
sumption of fossil fuels and from all of human activity.

That represents about five percent of the total carbon dioxide
emissions that are coming from our activities and it's this five per-
cent that we're substantially trying to deal with with the protocols
at Kyoto, how we're going to manage this five percent.

Do you have any reason to disagree with those approximate
numbers?

Dr. YELLEN. | don't have any information on those humbers here.

Mr. HiLL. | would ask you again, if you do, maybe you would let
the Committee know, as | asked you a year ago about that.

What | want to do is talk about the natural elements that are
occurring out there because, basically, the numbers I've given you,
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about 150 billion tons of emissions coming from natural activities
and 7 billion tons coming from other purposes.

It seems to me that if our goal is to try to reduce the carbon diox-
ide emissions, carbon dioxide build-up in the atmosphere, that we
ought to be trying to analyze what's happening in the natural side.

The assumption here is that either there’s become an imbalance
in terms of those natural activities that consume the natural emis-
sions, or that the accumulation of human activity has added to the
increase in carbon dioxide in the atmosphere.

Would you agree with that? That's basically the assumption that
Kyoto is based on.

Dr. YELLEN. Well, this is a scientific question that I'm probably
not best qualified to comment on.

But you're certainly right that changes in land use and natural
activities, along with human activity, matter to the build-up of
greenhouse gases in the atmosphere.

That's certainly true. And that is one reason that carbon sinks
are included in the Kyoto Protocol as a factor governing emissions.

We know that deforestation, for example, leads to an increase in
greenhouse gas emissions in the atmosphere. That's why it's very
important that the treaty recognize that we should take into ac-
count in computing countries’ targets the factors governed by car-
bon sinks and changes in their release and absorption of carbon.

Mr. HiLL. | don't want to argue that point with you. But deforest-
ation reduces the natural processes that reduce the carbon in the
atmosphere. Deforestation wouldn't necessarily increase carbon
emissions.

But that's one of the things that | want to talk with you about
because carbon dioxide that is released—a ton of carbon dioxide
that comes from coal is no different than a ton of carbon dioxide
that would come from oil or gas or from any other process, is it?

It's all the same.

Dr. YELLEN. Right.

Mr. HiLL. There may be more BTUs. There may be different eco-
nomic consequences of all those things. But in terms of the impact
on the atmosphere, it would be the same.

Which brings me to the question that concerns me. And that is
the question of sinks because, interestingly, in the protocol, our for-
est management practices were kind of left out.

In fact, they were carved out.

What we've learned in the Resources Committee, Dr. Yellen, is
that we have catastrophic fire hazards in our national forests.

As a matter of fact, our national forests are subject to greater
fire hazard today than any time in the history of the country. And
that the Administration’s policies are putting off for as long as 50
to 70 years eliminating these catastrophic fire hazards.

Now, clearly, a burning national forest adds to the carbon dioxide
in the atmosphere, doesn’t it?

If a forest burns, it's going to add carbon to the atmosphere.

Would you agree with that?

So preventing that fire from occurring, do you think it would be
a good policy?

Dr. YELLEN. You know, I'm not qualified to talk about what the
right way is to promote sink activity.
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Mr. HiLL. Even though the Kyoto Protocol suggests that sink ac-
tivity is one of the significant ways that we can deal with the car-
bon dioxide issue.

In other words, what you're saying is that we should ignore that?

Dr. YELLEN. No. | think sinks are extremely important and for-
estry initiatives that are judged to be both cost effective and can
help us meet our emissions targets certainly are important and
ought to be part of our approach.

Mr. HiLL. So the Administration’s plan prescribed burning, to in-
crease the burning of the forests.

How does that help us meet the emissions goal?

Dr. YELLEN. I'm sorry?

Mr. HiLL. The Administration has a plan to substantially in-
crease prescribed burning of our national forests.

Could you tell me how that's going to help us meet our emissions
goal?

Dr. YELLEN. I'm not an expert on forestry management. And to
discuss that, I really think 1 ought to send you somebody who’s bet-
ter qualified to discuss it than | am. I'd only point out that there
are a number of different factors relating to forest management
policy that have to be taken account of.

And on the issue of burning, I’'m not the right person to ask that
guestion to.

Mr. HiLL. So you're not aware of any aspect of our current forest
management practices that would help us meet those objectives.

Dr. YELLEN. I'm not knowledgeable enough on this topic to re-
spond to your question.

I'd be happy to refer to this Committee somebody who can an-
swer it.

Mr. HiLL. The last thing, Mr. Chairman, before | go, your goal
when you were here, there were a lot of questions that arose again
in your testimony that members wanted to understand fully the
economic assumptions and factors that you use for your projections
because you're aware of the fact that there are other economic mod-
els out there that differ dramatically from what your economic
models suggest.

Dr. YELLEN. Well, in fact, I've tried to summarize in my testi-
mony this morning a great deal of economic research to help put
our results in context.

And the conclusion that | reached and would be happy to justify
in greater detail is that our results lie more or less in the middle
of what a large number of analyses are saying about Kyoto.

Mr. HiLL. Dr. Yellen, you know, it's said that if you have your
feet in the refrigerator and your head in the oven, on average, your
temperature is about right.

An average doesn’'t mean much and it certainly doesn’'t determine
accuracy.

What we want to do is to get the factors so that we can make
an analysis of the difference because even within the Administra-
tion, there are different conclusions that are drawn.

We need to first of all understand those factors and assumptions.
Then we need to translate this into some sort of cost-benefit anal-
ysis that we can use to compare alternative strategies, including
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strategies that might increase the natural processes to reduce car-
bon dioxide build-up.

I thank you.

Thank you, Mr. Chairman.

Chairman TALENT. Next is Ms. Tubbs Jones.

Ms. TueBs JONES. Thank you, Mr. Chairman.

I’'m going to make my questions brief in order to give my col-
league, Ms. Millender-McDonald, at least a couple of minutes to
make an inquiry of you.

I want to go back to meaningful participation and get an under-
standing as to what meaningful participation in fact means by de-
veloping countries in this discussion about the Kyoto agreement.

Dr. YELLEN. | don't have a definition to give you of meaningful
participation. But, certainly, if key countries would agree to take
on targets, emissions targets, and to participate in international
emissions trading, that would be sufficient, | believe, to constitute
meaningful participation.

Ms. TuBBs JONES. Let me delve just a little bit deeper, then.

How many countries are we talking about in order to assess
what meaningful participation is?

Dr. YELLEN. | don’'t have a pre-determined formula to give you.

I can tell you that there are hopeful signs in that there are some
countries that have agreed to voluntarily take on targets that are
not in Annex 1.

Argentina and Kazakstan are two countries that have shown in-
terest. And it is our hope, working diplomatically, intensively, that
we will convince other countries.

And we understand that, in presenting a treaty to the Senate for
ratification, which is what's required of the Administration, that it
will be our job to make the case that we have achieved something
that constitutes meaningful participation.

We will have to make that case.

Ms. TuBBs JONES. So as you sit here, you have no particular goal
in mind.

Dr. YELLEN. | don’'t want to determine in advance, pre-judge pre-
cisely what that goal is.

But as I've indicated, we're working intensively diplomatically to
attempt to draw developing countries into this treaty, so that we
will be able to make the case when the time comes that we've
achieved that.

Ms. Tuess JONES. Then you recognize that your critics, by you
responding as you're responding to me, say, well, what does that
mean?

Dr. YELLEN. Yes.

Ms. TueBs JoNES. And so, I'm sure as a result of that, you are
going to work on how we can better respond, those of us who are
supportive of this agreement, to that issue.

Dr. YELLEN. Yes. | think it's our job to justify—I mean, at the
moment we're engaged in intense diplomatic efforts to try to move
developing countries to participate in this agreement in ways that
will be beneficial for us and for them and satisfy the Senate that
we have achieved meaningful participation.

We know that's the bar we have to jump over at the end of the
day, and ought to, for this treaty to be ratified.
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I would urge you to invite someone from the State Department
to discuss our diplomatic initiatives in greater detail and what
their interpretation would be of meaningful participation.

Ms. TueBs JoNEs. | yield to my colleague, Mr. Chairman.

Chairman TALENT. Yes.

Ms. MILLENDER-McDoONALD. Good morning, Dr. Yellen.

I first would like to speak to the Chair because, as it appears,
our colleague had raised many scientific questions to you. And it
appears that there needs to be a scientific expert who comes to this
Committee to answer those questions, as opposed to posing those
guestions to you and you do not have the answers.

It appears as if that is an indication that—and it seems to me
that those are questions that are posed primarily to embarrass, if
nothing else, in my opinion.

And so, | do feel, Mr. Chairman, that if we're talking about sci-
entific questions being raised, we certainly should have the proper
people being in this Committee to do so.

Dr. Yellen, you say that you're trying to draw developing coun-
tries into this Kyoto Protocol. And yet, they are saying that they
will not come in because of new commitments or they have been
excluded with—let's see if I can get you that so that | can ade-
quately state that.

They feel that they have been clearly excluded from new commit-
ments in this protocol.

So how do you expect to draw them in if, in fact, they feel that
they have not been brought to the table with certain commitments
that should be within this agreement?

Dr. YELLEN. First of all, we have a Clean Development Mecha-
nism that is part of the protocol.

I think the Clean Development Mechanism offers clear advan-
tages in meeting the goals of the protocol and benefits for devel-
oping countries.

So one of the first things we need to do is to convince developing
countries of the benefits to them of using this as a way to put in
place environmentally friendly energy-efficient projects in countries
that are growing rapidly.

And we're doing that.

Beyond that, |1 think we can try to convince them, and we are,
of the benefits to them of taking on targets voluntarily, in spite of
the fact that they're not obliged to do so under the terms of the
treaty.

And the reason that | think we have a chance in convincing them
is because there is a win-win here.

There is a potential win for developing countries because if they
take on targets that represent reductions from their baseline emis-
sions paths, but ones that are not excessively ambitious given their
economic situations, they will have the ability to reduce emissions
more than they’re required to do so.

They have the potential to do that at very low cost and they can
earn income as well as resources for their development of their en-
ergy sectors by selling emissions permits in the world markets to
the United States and other developed countries.

Ms. MILLENDER-McDoNALD. And has this been articulated to
them?
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Dr. YELLEN. Yes, indeed, it has been articulated.

Ms. MiILLENDER-McDonNALD. And what has been the response
that they've given?

Dr. YELLEN. | personally articulated this case in several in-
stances in China and in other countries.

I think that this is something that they are beginning to under-
stand, that they can participate in ways that will be a win for
them.

And we're pursuing this diplomatically. There is a case to be
made.

On top of that, if you take a country like China and ask, what
is its number-one environmental problem, I think the answer is air
pollution.

So they themselves are tremendously concerned about the ad-
verse health consequences of their intensive reliance on coal. They
see themselves developing rapidly with worse pollution, local pollu-
tion problems.

That isn't greenhouse gases. That's not climate change. But they
have a motive to try to deal with coal and substitute cleaner energy
in their own development. Even forgetting about greenhouse gases
and climate change.

When you combine their natural interest in controlling pollution
with the possibility that they can abate emissions very cheaply,
and particularly with the help of U.S. businesses that have the
technology readily available to abate emissions of these countries
at low cost, and then walk out ahead, having actually earned rev-
enue because by abating emissions below their targets, they can
sell these permits in world markets.

We come out ahead. They come out ahead.

Ms. MILLENDER-McDoNALD. Well, truly. But are you suggesting,
then, that the U.S. businesses are amenable to doing this with de-
veloping countries such as China?

Dr. YELLEN. They would love to do it with countries like China
because | think they can see in Chinese participation or other de-
veloping country participation enormous gains for businesses.

Businesses would have the opportunity to put into place at low
cost technologies we already possess that would enable China to
grow in a cleaner way.

And it would boost their sales. It would give a boost to an impor-
tant industry in the United States, namely, energy efficiency, the
whole energy-efficient sector.

It's terrific as a business opportunity and it's a win-win all
around.

Ms. MILLENDER-McDoNALD. Well, you see it as a win-win. But
do our U.S. businesses see it as a win-win for them, both here, do-
mestically, as well as internationally?

You're saying they do internationally. What about domestically?

Dr. YELLEN. | think even domestically, many of our businesses
see the potential for a win here because we will be stimulating the
development of new technologies and new cars and fuel-efficient
cars and green technologies and environmentally-sound tech-
nologies.

And that can be a real win for businesses.
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Ms. MILLENDER-McDoONALD. | am just absolutely excited about
this issue.

Mr. Chairman, | know I'm over time. I've seen the red light two
minutes ago.

But | would like for us to maybe, if | can suggest to you, Mr.
Chairman, the Ranking Member, to have another hearing on this,
but to bring some of the scientific people out because | would like
to pose some questions myself to ones who perhaps have a more
scientific view of this issue than perhaps the Doctor has.

And thank you so much.

Chairman TALENT. | appreciate the gentlelady’s comments.

We had an extensive hearing on the science in the middle of last
year.

I don't generally restrict what members wish to ask about. Dr.
Yellen testified as to the scientific underpinnings of this. And so,
I thought it was fair for Mr. Hill to ask his questions, although I
was thinking while he was doing it that we ought to have a hear-
ing with the Subcommittee on Rural Enterprises.

I’'m very interested in reconvening this with Dr. Yellen again and
perhaps somebody from the State Department, to find out, among
other things, what analyses were made before they agreed to a
seven-percent level below 1990 emissions.

Because it does seem to me that this whole international trading
system depends on the assumption that foreign countries are able
to achieve their targeted emission levels much cheaper than we're
able to achieve our targeted emission levels.

Otherwise, they can't reduce the cost of our permits by close to
90 percent, which means that they got a pretty good deal in terms
of their targeted emission levels.

One question | have is why we didn't get our target emission lev-
els up a little bit, set at the 1990 levels the President originally
suggested.

Then maybe we could push them a little bit in negotiations to
agree to a little bit less. Because I'm less concerned about win-win
for them than | am about the effect on the American economy.

We seem to be very concerned about win-win for foreign coun-
tries and less concerned about the impact on our own country.

I'm also going to inquire, Dr. Yellen, about what analysis you did
perform before—and we’ll get through this in written questions—
before Kyoto.

Let me ask you one other question. I know you have to go.

What are we going to do if the other countries agree to targeted
emission levels and then they cheat?

Dr. YELLEN. Compliance and monitoring is clearly a very impor-
tant issue in the design of an emissions trading system, and it will
be considered in great detail in that context.

Chairman TALENT. | understand. But | mean, since we are con-
sidering—Mexico agrees to targeted emission levels, and then says
it's doing below that, sells the permits to us, gets all our money
and then builds whatever factories it wants.

Dr. YELLEN. There are a number of possible approaches to pro-
vide incentives for compliance that, to trade, the countries would
have to comply.



32

That will be the matter that's up for negotiation at the next con-
ference.

Ms. MILLENDER-McDoNALD. And will there be penalties for those
who do not comply?

Dr. YELLEN. Well, I don’'t want to pre-judge what's going to come
out of that negotiation. That is what's to be decided, what form
possible penalties could take. Could they relate to ability to trade?

That's something that needs to be determined.

Ms. MiLLENDER-McDoNALD. And are the tax incentives that the
President is proposing, will this help our small businesses because
I think that is critically an issue for small businesses as they en-
gage in this whole reduction of emissions.

Dr. YELLEN. Well, the President has laid out a series of tax in-
centives and other climate change initiatives. | think that small
businesses certainly have the opportunity to benefit from the tax
cuts that the President has proposed in his most recent budget and
in last year's budget as well, to put in place energy-efficient tech-
nologies.

Ms. MiLLENDER-McDoNALD. | would like to, Dr. Yellen, see those
specifically and especially for minority businesses.

Thank you, Mr. Chairman.

Chairman TALENT. Yes.

Dr. YELLEN. Thank you.

Chairman TALENT. If we know they're cheating, they’ll comply.

Thank you, Dr. Yellen, for coming.

The next witness—we do have another panel, |1 should have men-
tioned. Actually, another witness.

And Mr. Reinstein is not under a time constraint that I know of,
So——

Mr. Reinstein, | understand you don’'t have to go back to Helsinki
for a week. So you have plenty of time here for us.

Mr. REINSTEIN. | have lots of time.

Chairman TALENT. We'll go right to your testimony. It's Mr. Rob-
ert Reinstein, who is the president of Reinstein & Associates Inter-
national, Inc.

Mr. Reinstein.

STATEMENT OF ROBERT A. REINSTEIN, PRESIDENT,
REINSTEIN & ASSOCIATES INTERNATIONAL, INC.

Mr. REINSTEIN. Thank you, Mr. Chairman. | will try and very
briefly summarize the main points of my written statement.

This is a very, very complex issue. The science is extremely com-
plex. I think we touched on some points this morning. But there
are many factors affecting the global climate—thousands, prob-
ably—of which human emissions are only one. And in particular,
contrary to some impressions, no individual weather event can be
attributed to human greenhouse gas emissions.

The economic impacts of this issue are also extremely complex.

One of the key factors, and | have highlighted it in my written
remarks, is the rate of turn-over of capital stock. It has been said
that carbon dioxide is the principal greenhouse gas and the over-
whelming source of carbon dioxide is the burning of fossil fuels.

That is primarily in four sectors. And in the United States, these
four sectors account for emissions roughly as follows—electric utili-
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ties, about 40 percent of our CO,, transport sector, about 30 per-
cent, manufacturing sector, about 20 percent, and buildings, heat-
ing and cooling and so forth, about 10 percent.

An average power plant lasts 30 to 50 years.

We're keeping our cars in some cases up to eight or 10 years.
Trucks and buses hang around for 15 or 20 years. Airplanes—some
of those 727s are 25 years old.

Manufacturing facilities last from ten to 30 years on average.
Particularly the largest, most energy-intensive ones, the world-
scale steel and chemical plants, these are investments in the neigh-
borhood of 30 years.

Buildings last typically 50 to 80 years, maybe. Some a lot longer,
some less.

So we think of what is required in terms of the turn-over of the
capital stock. The average lifetime of the capital stock that is emit-
ting carbon dioxide is much longer than the timeframe of the Kyoto
Protocol. So we have a problem here.

In light of these and some other factors, | have done some anal-
ysis on the outlook for emissions in all Annex B countries, the in-
dustrialized countries, under two different scenarios, and | have de-
scribed these briefly in my statement.

And what | conclude, based on analysis by gas, by sector, and in
the case of carbon dioxide, by fuel source, is that most Annex B
countries other than those in central and eastern Europe will not
be able to meet their Kyoto targets through domestic measures
alone, limited essentially by economic and political feasibility of
measures.

There are technical capabilities, but they take you beyond the
economic and political threshold, what I call the pain threshold.

I have looked at what you would get if you went across all Annex
B countries and were allowed to trade among Annex B, how much
supply might be available from those countries whose economies
are in transition—Russia and Ukraine in particular—and how
much might be needed by the OECD countries—the United States,
Canada, Japan and so forth.

And by my estimates, the demand for credits among the industri-
alized countries is in the range of about 1.7 to about 3 billion met-
ric tons of carbon dioxide equivalent per year.

And the supply from the non-OECD countries—Russia, Ukraine,
and the others—is perhaps in the range of 250 million to about 1.3
billion metric tons of CO, equivalent.

That leaves the buyers far short of what they need.

The only other source of credits is the project-based flexibility
mechanisms—joint implementation and the clean development
mechanism. They've been discussed earlier today, and they are dis-
cussed in my written testimony and attachments to it.

There are inherent limits in getting credits through projects. You
have to organize projects. There are guidelines that are still not
agreed internationally on what will be credited from projects.

And the volume of projects that would be required to produce the
kind of supply of credits that the emission outlook suggests is huge.
If we take the projects that have been done in the 1990s and re-
ported to the UN Secretariat under the “activities implemented
jointly” program, these projects, excluding the forestry projects, for
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which there are no agreed rules yet, contribute about 3%z million
metric tons a year in total, about 43,000 metric tons per project.

If that were any kind of an indication of what you could get out
of projects, and we look at the OECD demand for credits, it would
require between 40,000 and 70,000 projects at that rate to cover
the deficit that the OECD countries fall short of their Kyoto tar-
gets.

I conclude from that and a number of other factors that the
Kyoto Protocol targets are unrealistic and unachievable and that,
as a result, a number of countries will probably hold back from
ratification and the Kyoto Protocol, as originally agreed, will prob-
ably never enter into force.

And | have made some suggestions in my testimony for some ele-
ments that might be included in a renegotiation to bring the Kyoto
Protocol to a point where it could be ratified by important coun-
tries.

In the interest of time, | think you all have the testimony and
it is available here.

I will just stop there and go on to some questions.

[Mr. Reinstein’s statement may be found in the appendix.]

Chairman TALENT. Okay. What's your estimate about whether—
give me the numbers—about whether the amount of credits avail-
able will be adequate to meet the demand?

What percentage of the total demand do you think will actually
be available?

Mr. REINSTEIN. What would actually be available?

That's a judgment call. | would say that the range of the two sce-
narios that I have for demand is between 1.7 and about 3 billion
metric tons.

My guess is, on the trends we're on, we're going to wind up some-
where at about 2.2 to 2.5 billion metric tons, somewhere in that
range is the likely demand. The 1.7 billion metric tons is a best-
case.

In terms of supply, | believe the supply of credits is probably not
going to exceed about 500 million, maybe 600 million metric tons.
And this is from all sources, all three flexibility mechanisms.

So—

Chairman TALENT. 30 percent of the demand.

Mr. REINSTEIN. Yes. The likely supply falls seriously short of the
likely demand for credits.

So, in theory, and you can run computer models, if you had
China and India and all these countries supplying credits in mas-
sive quantities, you might be able to get the costs of complying
with the Kyoto Protocol down to the kind of humbers the Adminis-
tration is putting on the table.

I'm afraid that some of the assumptions that underlie those num-
bers are not realistic.

Chairman TALENT. You say in your testimony, | would estimate
the likely price of emission credits in a real international market,
if one should ever come into being before the year 2010, at some-
where between $150 and $200 per ton of carbon equivalent.

Is that correct?

Mr. REINSTEIN. That's what | say in there. And that is a judg-
ment.
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I have done energy analysis for about 25 years. And this, in es-
sence, is energy analysis. It's analysis of where you might be able
to save energy and generate a credit or also, political judgment as
to how many credits countries are likely to make available in a
market.

I do not believe all the so-called “hot air,” the excess emission al-
lowances in eastern Europe, will be fully available on a world mar-
ket.

At this point, people don't know how big that supply might be
and countries there are likely to keep some portion of it at home
if they sell it at all.

Chairman TALENT. So your estimate is about ten times the Ad-
ministration’s estimate.

I'll tell you, Mr. Reinstein, I'm kind of inclined to credit you. And
you know why? Because you actually have estimates for supply and
demand.

Now how is it that you're able to have estimates for supply and
demand and you're a very able person with, I'm sure, a very accom-
plished firm. And the government of the United States is not able
to have estimates for supply and demand.

I could ask that of Dr. Yellen.

Mr. ReINSTEIN. Well, | would say that the government of the
United States probably does have estimates of supply and demand.

My estimates of the emissions outlook for the Annex B countries
are generally in line with estimates that have been done by others,
publicly.

Every industrialized country is to provide to the UN Secretariat
for the Convention projections of their emissions to 2010.

Most of these countries have done so. These were published in
UN documents made available at the fourth meeting of the Con-
ference of the Parties in Buenos Aires.

You can take those numbers and add them up. You get the same
result.

You can take the projections of the International Energy Agency
in Paris and add them up.

I'm sure the Energy Information Administration of the Depart-
ment of Energy has numbers. You can add them up.

All these numbers are in the same ballpark. My numbers are
right in the ballpark with everybody else’s.

And when you add them up, that's what you get for supply and
demand.

Chairman TALENT. Could you perhaps explain—and | confronted
Dr. Yellen with this—how the Council on Economic Advisors could
have told the Committee the following: The Administration has no
estimates of the demand for emission credits by year for the period
2008-2012. Demand will be sensitive to a variety of factors that
are quite difficult to forecast 10 to 14 years in advance, especially
the rate of technological innovation and the diffusion and adoption
of current innovations and those placed on the market over the
next ten years for the same reason we have no estimates of the
supply of emission credits.

Could you explain how they could have said that if you can un-
derstand this as an economist, and how they could have come up
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with the range of a price between $14 and $23 per ton, without
some estimates of supply and demand?

Because my understanding, with my rudimentary knowledge of
economics, is that the supply curve goes one way and the demand
curve goes another way. And where they intersect is where you
come up with a price.

And if you don't have a supply curve and a demand curve, you
can’'t get a price.

Mr. REINSTEIN. That's a fairly reasonable assumption, Mr. Chair-
man.

As she said, and | heard her answer, there are obviously num-
bers in the models. And when the model results come out, if you
pull out the parts of the model output, you should be able to have
those numbers.

But it is true. Those are computer-generated things that lack the
judgment of experience on whether those numbers are realistic.

However, there are projections for emissions for each country.
And those projections, which are public, give you the supply and
demand.

That is, if you have an estimate for how much our emissions are
likely to be under different scenarios in 2010, and you know our
Kyoto target, you simply take the difference and that difference is
our demand for credits from outside the United States.

And you can do this for each country that you can project their
emissions.

And we have emissions projections for all Annex B countries.

They are difficult for Russia and Ukraine. | agree. Those are ex-
ceptionally difficult. And | have been working on mine and revising
them constantly because they are difficult.

But | have a fair degree of confidence in the numbers that are
in this paper and in the attachments to my statement.

Chairman TALeNT. Will the European Union countries on net be
selling—well, first of all, let me ask you this question.

Is it likely that the United States is ever going to sell credits to
anybody under the protocol?

Mr. ReEINSTEIN. Well, in terms of likely, | don't believe it's likely
that the United States will ratify the protocol.

Chairman TALENT. All right. Assuming it were ratified.

Mr. REINSTEIN. But if we were to ratify the protocol, we have
some opportunities for reducing emissions beyond what | would call
the pain threshold, that is, what we would be willing to do on our
own. But the cost of reducing emissions in Japan, for example, may
be so much greater even than our pain threshold, that they would
come and say, we'll pay you to do things you wouldn't be willing
to do on your own. It's so painful to us, we're willing to pay and
reduce these emissions in the United States.

So it could happen that we actually sold a credit.

Chairman TALENT. So some country may have agreed to targets
that were even harder for them than our targets are for us?

Mr. REINSTEIN. Some countries may have done so.

Chairman TALENT. Are there any other countries or group of
countries where we might be a net seller?

Mr. REINSTEIN. Japan might be an example.
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Chairman TALENT. Japan. What about the European Union
countries?

Mr. REINSTEIN. The European Union is in a better situation, pri-
marily because of the very significant reductions in Germany re-
sulting from the reunification of East and West Germany, and also
reductions in the United Kingdom from the switch from coal to gas
in the electricity sector.

However, by my estimate, even in the best case, they still fall
short, primarily because Germany falls short of the 21 percent re-
duction that it committed to under the burden-sharing in Europe.

Chairman TALENT. You know what I'm going to do before | get
caught at this. I'm going to—because you can stick around. So I'm
going to recognize the Ranking Member and then Ms. Tubbs-Jones
who stuck around. And then I'll have some more questions for you.

But in case they wish to leave, I'll recognize the gentlelady from
New York.

Ms. VELAZQUEz. Thank you, Mr. Chairman. | don't think it's fair
that Mr. Reinstein is here answering questions or criticizing or
analyzing or making opinions on the testimony of Dr. Yellen, and
we don’t have anybody here from the Administration.

I think it could have been more productive if he’s here sitting in
this panel and we have someone from the Administration sitting
there, reacting to whatever he’s saying.

Chairman TALENT. If the gentlelady will yield for a second for a
response to that.

I did everything possible to have Dr. Yellen here as long as pos-
sible.

The Administration witnesses always want to go first. | tried
when | became Chairman to have a rule where they would go after-
wards for precisely that reason. And they all have been offended
by the prospect of having to wait around for other people to testify.

And since that is universally the protocol everywhere, | finally
gave up and allowed them to testify first.

I am happy to—in fact, I am planning to reconvene. I'm sure that
Dr. Yellen will be happy to respond to what Mr. Reinstein has said.

Ms. VELAZQUEZz. And | guess we should have someone from her
camp who could also provide information that is scientific because
it was clearly stated here that she was unable to provide certain
information. And she made it very clear.

She is not in a position to offer those informations. That doesn’t
mean that they don't have the information. It means that the per-
son who is the appropriate person to provide that information is
not here.

Chairman TALENT. As rarely as the gentlelady and | disagree,
she testified extensively about the scientific assumptions behind
this.

I was not—1I'll say on Mr. Hill’s behalf, | don’t think it was wrong
of him to go into science, given the fact that she went into science
to justify this.

Now | will agree with you that she is not a scientific expert.

I've tried to set these hearings up so we have economics at one
time and science at another time because | think they present two
different questions.
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I went into this very, very dubious about the science. And after
the hearing we had, | saw the other case a little bit better.

I'm still dubious, but much clearer in my judgment about that
case than | am about the economics.

But I'm happy—the gentlelady knows | do try and work with
her. 1 did go on a long time in my questions with Dr. Yellen.

But I set this up on the assumption that she could stay. So that
wasn’'t my fault. And I'm happy to answer the gentlelady’s ques-
tion. I'm more than happy to have a hearing where we make the
science available. Or perhaps we could have a subcommittee hear-
ing so that only those who are interested in it could go to that sub-
committee and get that testimony.

Ms. VELAZQUEZz. Well, thank you.

Chairman TALENT. I'm happy to yield to you.

Ms. VELAZQUEZ. And now, Mr. Reinstein, | understand that over
the past two decades, we have experienced an average of 1.5 per-
cent greater energy efficiency each year.

We held a hearing last year and some of the panelists that pro-
vided testimony provided this type of information.

I'm asking you, if this trend continued over the next 12 years,
wouldn't we achieve nearly all of the reduction needed under the
protocol?

Mr. REINSTEIN. I'm not sure what you mean by energy efficiency.

If you mean energy intensity as the overall input of energy per
unit of GDP output, that's a rather high number. That's a higher
number than | have seen for the improvement in energy intensity.

That's the usual measure. That is the GDP energy input ratio.

In fact, between 1970 and 1990——

Ms. VELAZQUEZ. So, Mr. Reinstein, you see how different people
here come and provide different information.

Mr. REINSTEIN. Yes. I'd be happy to follow up. But my simple an-
swer is, no, | do not think we can achieve the target by a simple,
natural, and automatic improvement in energy efficiency, the so-
called AEEl—autonomous energy efficiency improvement.

Ms. VELAZQUEZ. Mr. Reinstein, are you familiar with EPA’s en-
ergy star and green lights programs?

Mr. REINSTEIN. Yes, | am.

Ms. VELAZQUEZ. And what they have done?

Mr. REINSTEIN. Yes, | am.

Ms. VELAZQUEZ. Is it likely that the companies taking advantage
of these programs are unique in one way or another, or would it
be possible that similar savings could be achieved throughout the
economy?

Mr. ReEINSTEIN. | think this kind of savings is possible. We can
extend this. And in my trend scenario, | assume that we continue
to find other examples.

That is, I call it trend rather than business as usual because I
include things beyond current programs that | assume we will
come up with over the next ten years.

Ms. VELAZQUEZz. Has there been any effort to extrapolate these
savings and emission cuts to the economy as a whole if similar pro-
grams were to be undertaken on a broad scale?

And if so, what do such extrapolations show in the Kyoto context,
if you know?
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If not, do you think a study of this kind would be warranted?

Mr. REINSTEIN. | don't think you can extrapolate.

First of all, these are unique situations, dealing with building
lighting or computer efficiency, the energy star program and things
like this.

You can find individual opportunities like this. But to say that
you could generalize it to all aspects of the economy | think is
going beyond what is a reasonable assumption.

Ms. VELAZQUEZ. Do you know how much of our energy needs are
met with foreign oil supplies now?

Mr. REINSTEIN. Oil supply? We're up close to half of our oil from
imported oil.

Oil overall is—I'd have to look at my numbers. | don't have them
handy. But it's very important because it is the only fuel for trans-
portation. And transportation, obviously, is a very big chunk of en-
ergy consumption.

Ms. VELAZQUEzZ. How does that compare with the percentages
during the oil crisis during the '70s, and when we faced threats
from Iraq at the time of the Desert Storm?

Mr. REINSTEIN. | would say today, there has been a significant
shift in U.S. energy use towards natural gas, for one thing. We
were almost prohibiting natural gas use during the late '70s. We
were forcing utilities to convert from gas and oil to coal.

So there has been a significant shift back from coal towards gas
in particular.

And there has been a significant shift from direct use of energy—
oil and gas—towards electricity. For example, for home heating,
and in industry as well. There’'s been a general, very significant
shift to electricity, which is the fastest-growing form of energy.

But that is derivative.

So then you have to go back and look at where the electric utili-
ties get their energy. And there, coal continues to supply about 60
percent of the power generation in the United States.

Ms. VELAZQUEZz. Should international security considerations like
Desert Storm or the crisis in the '70s, be included in a cost analysis
of something like the Kyoto Proposal?

Mr. REINSTEIN. In theory. In practice, it's very difficult to quan-
tify a benefit because you would have to hypothesize an interrup-
tion and you would have to hypothesize the economic impact of this
hypothetical interruption.

It is in theory do-able, but very difficult to do.

I believe it is in our economic and security interest to have great-
er energy efficiency. | have been a strong supporter.

I was at the Department of Energy in the '70s. | was at the Fed-
eral Energy Administration, which preceded the Department of En-
ergy before the Department of Energy was created.

So I've been a strong supporter for 25 years of energy efficiency.
And | think there are multiple benefits. We should pursue a num-
ber of things.

They will not, however, get us to the Kyoto targets.

Ms. VELAzQUEz. Thank you, Mr. Chairman.

Chairman TALENT. I'll recognize Ms. Tubbs-Jones for questions.

Ms. TueBs JoNES. Thank you, Mr. Chairman.
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Mr. Reinstein, I'm a new member of Congress. This is my first
hearing with regard to the Kyoto treaty.

What I'm trying to understand is what is Reinstein & Associates?

Mr. REINSTEIN. It's a consulting firm. It's a small business, in
fact. It's very appropriate that I'm before this Committee.

Ms. TuBBs JoONES. But that's not why you're here to testify be-
cause you're a small business.

Mr. REINSTEIN. No.

Ms. TuBBs JONES. You're here to testify to the issues of the
Kyoto treaty.

Right?

Mr. REINSTEIN. That's correct.

Ms. TueBs JoNEs. Okay. Just so we're clear on where we're
going.

How long has Reinstein & Associates been in business?

Mr. REINSTEIN. Three years.

Ms. TueBs JoNEs. And prior to the three years, what were you
doing?

Mr. REINSTEIN. | was a consultant for three years before that.

Prior to that, | was deputy——

Ms. TuBBs JONES. You were doing consulting three years before
that for whom?

Mr. REINSTEIN. | consulted for a number of people. But | have
not represented anybody.

That is, consulting can be many different things. | provide anal-
ysis, assessments and, on occasion, advice to a wide range of——

Ms. TueBs JoNES. Name five clients for me.

Mr. REINSTEIN. Five clients. The Edison Electric Institute.

Ms. TueBs JONES. Okay.

Mr. REINSTEIN. The Dow Chemical Company.

Ms. TueBs JoNEs. Okay.

Mr. REINSTEIN. The Ford Motor Company.

Ms. TuBBs JONES. Okay.

Mr. REINSTEIN. The Canadian Electricity Association.

Ms. TueBs JONES. Okay. One more.

Mr. REINSTEIN. The Electric Utilities of Japan.

Ms. TusBs JoNESs. Have you ever testified on behalf of the
United States?

Mr. REINSTEIN. | have never testified on behalf of anybody, ex-
cept the United States Government.

Ms. TusBs JoNEs. Okay. So, then, you've done this consulting,
but never been required to publicly give testimony with regard to
the product of your work.

Mr. REINSTEIN. Since leaving government, this is the first time
I've testified in six years. So this is the first time I've testified since
leaving government.

Ms. TusBs JoNEs. Okay. And the five people that you just, five
companies, five or six——

Mr. REINSTEIN. Entities.

Ms. TueBs JONES. Entities, companies, entities.

Mr. REINSTEIN. That's just an example.

Ms. TueBs JoNES. We won't mince words on it, Mr. Reinstein.
And let me ask the questions, okay?

Thank you.
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The six years you've been consulting for them, you've never been
required to testify with regard to your work.

Is that fair?

Mr. REINSTEIN. | have not been required to testify for any rea-
son.

Ms. TueBs JoNEs. Or asked to present your findings before a
committee.

Mr. REINSTEIN. | have not.

Ms. TueBs JONES. So what was the purpose of your consulting?

Mr. REINSTEIN. To provide them assessments of what was going
on internationally, in particular, in negotiations, what | thought
would be the likely future course of negotiations, what——

Ms. TueBs JONES. Hold on for a second. What do you mean, what
was going on, internationally?

Mr. REINSTEIN. There has been an international process in the
climate change issue going on since 1988, frankly. It's when the
IPCC was created.

I had been part of that process almost from the beginning.

Ms. TueBs JoNEs. In what capacity, sir?

Mr. REINSTEIN. As a member of U.S. delegations, as head of U.S.
delegation, as chairman of the UN Inter-Governmental Panel on
Climate Change working group on responses to climate change.

And since leaving government, as a nongovernment observer to
the international—

Ms. TueBs JoNEs. When did you leave government, sir?

Mr. REINSTEIN. | left government in April, 1993.

Ms. TueBs JONES. And what were you doing at that time?

Mr. REINSTEIN. Prior to leaving government?

Ms. TueBs JoNES. No. When you left government, what were you
doing?

What was your position at the time that you left?

Mr. REINSTEIN. You mean what position did | leave or what posi-
tion did | take?

At the time | left, | was in transition.

Ms. TusBs JoNEs. What was your position with government
when you left, sir?

Mr. REINSTEIN. My position with government, | was Deputy As-
sistant Secretary of State for Environment, Health, and Natural
Resources.

Ms. TusBs JONES. And what was your responsibility?

Mr. REINSTEIN. My responsibility was overseeing all inter-
national activity for the United States in those areas.

Ms. TueBs JONES. And why did you leave?

Mr. REINSTEIN. | left because during that brief period prior to my
leaving, | had the category that | served at the pleasure of the Sec-
retary of State and the President.

They decided that they no longer needed my services, so they
asked me to leave.

But | had been in government—

Ms. TueBs JONES. And so that's why you sit here today so crit-
ical of government, isn't it?

Mr. REINSTEIN. No, that is not why | sit here today.

Ms. TuBs JoNEs. | have no further questions.
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Mr. REINSTEIN. Mr. Chairman, may | have permission to respond
to that?

Chairman TALENT. Yes. I'll certainly let the gentleman respond.

I give great leeway to members to ask questions. | will say that
Mr. Reinstein’s biography, his curriculum vitae, is available. In
fact, it's included as part of his statement.

I will read some of his qualifications to testify and then you may
certainly finish and make any other comments you may wish, Mr.
Reinstein.

He was the Deputy Assistant Secretary for Environment, Health
and Natural Resources, 1990 through 1993.

He was responsible for coordinating U.S. international environ-
mental and health policy, including international aspects of such
issues as global climate change, ozone layer protection, acid rain,
hazardous chemicals, hazardous wastes, endangered species, for-
ests and other conservation issues, biotechnology, AIDS, and other
health issues.

He was the chief U.S. negotiator for UN negotiations on a
Framework Convention on Climate Change—Il can't read that
date—1990.

Chief U.S. negotiator for Copenhagen Amendment to the Mon-
treal Protocol on substances that deplete the stratospheric ozone
layer.

And his vitae goes on for a long time after that. And you cer-
tainly may have the opportunity to make any other comments you
may wish to make.

Mr. REINSTEIN. Thank you. If | could respond to the gentlelady,
I served at the request of the President and the White House, for
a brief period at State Department.

However, | was not a Republican. And | was asked to serve in
that capacity because of my professional background, not because
of any political affiliation.

I served for nearly 20 years in government, under five different
presidents. And during my entire government career, | tried to
bring the best analysis to policy-making that I could.

I worked in three distinct fields.

The reason | am here today, and | have been quiet for 5% years
after leaving government, is that | feel that the policy that was
adopted and exemplified in the Kyoto Protocol is a mistake.

I think they made a mistake in Kyoto——

Ms. TueBs JoNEs. The government didn’t force you to be quiet,
however.

Chairman TALENT. | will say to the gentlelady, he’s responding
to my questions. And while I'm——

Ms. TueBs JONES. But Mr. Chairman—

Chairman TALENT. The gentlelady will suspend. The gentleman
is responding to my questions.

Ms. TueBs JONES. Then have him direct his remarks to you.

Chairman TALENT. The gentlelady will suspend. He’s responding
to my questions.

I certainly—if the gentlelady would like an opportunity to ask
further questions, | will consider that.
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I'm not as strict regarding the regular order as some chairmen
are. But the gentlelady should ask for permission and ask me to
yield—

Ms. TuBBs JoNES. Mr. Chairman, I would ask you to yield just
to have him direct his comments to you since those are your ques-
tions versus directing them to me.

Chairman TaLenT. All right. I will yield for the gentlelady’s com-
ment.

The Chair does not exercise or administer the Rules of the Com-
mittee in an attempt to cut off any debate or any legitimate point
that's made, and all members are aware of that.

I did not restrict the gentlelady's questions, which were strong.
This is an important issue.

However, | do also allow witnesses, when their credibility, or at-
tempts have been made to impeach their credibility, to respond.
I've done that for witnesses on both sides and in response to ques-
tions from both sides.

So | am going to permit this Witness to respond. I would caution
the Witness, of course, that his remarks should be made in re-
sponse to my questions.

But you're fully entitled to present any comments you may wish
to make about your background or your reason for testifying here.

Mr. REINSTEIN. Thank you, Mr. Chairman.

As | understand it, the question was why | chose to come and
make my views available to the Congress at this time.

And the reason is that | believe that I have experience and in-
sights into this issue which would be important and valuable for
good public policy-making.

That is why | came forward. | came forward in my personal ca-
pacity, representing no one, to provide views based on a number of
years, decades of experience that | thought would be useful in the
formulation of good public policy.

That is the only reason | came forward.

Chairman TALENT. I'd be happy to recognize the gentlelady from
New York.

Ms. VELAZQUEZz. Mr. Reinstein, you mentioned some clients that
you have and that you have been working for.

I just have one question and a final question.

How do those companies or clients will be impacted if the Kyoto
agreement is ratified?

Mr. REINSTEIN. | would be happy to provide the Committee with
a list of my past and present clients. They will be impacted in
many different ways.

And in fact, my clients also include people other than companies.
They include, for example, the World Bank. They have included the
United Nations Environment Program. And they've included envi-
ronment ministries of some of the governments in Europe.

So the impacts on them will be difficult to judge.

But | can provide a list of my past and present clients and you
can see the diversity of that group.

Chairman TALENT. Well, if Dr. Yellen is right, it will be win-win
for everybody.

Mr. REINSTEIN. Let's hope so.
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Chairman TALENT. And the businesses of the country will just
love it.

I have a few more questions and | appreciate your patience, Mr.
Reinstein.

Discuss the situation that you anticipate in Russia. Will Russia
be a big producer of credits if this protocol were ratified?

If so, why? If not, why not?

Mr. ReEINSTEIN. | think Russia has significant potential for cred-
its for trading. And that is because of the very poor state of their
economy and the fact that their target was set at 1990 levels.

They will do very well, very well, indeed, if their emissions are
back up to 1990 levels by 2010.

I think they will not be. They will be still quite significantly
below 1990, if anything like the current trends continue.

Whether they would sell all of the difference between their likely
emission levels in 2010 and their Kyoto target to the United States
or anybody else is a different question.

And there, I'm not so sanguine that they will simply transfer for
whatever price the total difference between their actual emissions
and their Kyoto target to the United States or anyone else.

The question also came up as to how do we verify and track
whatever is sold—who sells it, where does the money go?

Those are some very big questions.

In order to be able to engage in a program where Russia would
make very significant emission rights available to the United
States, they would obviously have to organize a whole program,
identify projects, if it's project-based, and what not.

They're having some very serious difficulties organizing their
economy these days. | think they will have very serious difficulty
organizing this kind of effort as well.

So | see a much more modest supply out of Russia potentially
than a lot of analysts. But it is for reasons having to do with the
internal difficulties that they're having, not just the fact that
they're short of their emissions target.

Chairman TALENT. One concern | had was the possibility of some
kind of cartel or something developing with regard to these credits.

Now, on the one hand, it would clearly be in the interest of coun-
tries that have a lot of these credits to try and artificially raise the
price through some kind of monopoly or cartel.

On the other hand, | am a believer that those things are hard
to sustain against—if there is a truly functioning kind of free mar-
ket.

And you look at OPEC, for example, which has been successful
in raising prices above the market level. But that's continually
breaking down and it's difficult for them to sustain.

Would you give me your opinion on that? Do you think that
under this kind of a trading regimen, it would be likely that we'd
have some kind of a cartel designed to raise prices above a pure-
market level?

Mr. REINSTEIN. I'm not clear that we would have a cartel.

I think, obviously, sellers would try to extract the maximum
rent, the maximum economic benefit they could get from their cred-
its.
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That is why | conclude that credit prices will be much higher.
That is to say, people will not sell at cost, but will sell for what
they think they can get from a market where, by my estimate, de-
mand far exceeds supply.

Chairman TALENT. And the demand would be inelastic, would it
not, since it's required by the law?

Mr. REINSTEIN. If in fact a country has ratified, it is legally re-
quired to meet its target. And if it has to buy credits from outside
or take very painful domestic measures, its demand is fairly inelas-
tic. And that will tend to drive the price up.

Chairman TALENT. You probably disagree with this because you
sound like you're a lot less of a populist than I am. But it just
seems to me that we probably comply—if past precedent is any his-
tory, we'd comply.

Mr. REINSTEIN. Yes.

Chairman TALENT. And | bet we'd be strict as all get out. If
somebody tried to open up—my brother tried to add a few tables
to his tavern and ended up using a little more electricity, they'd
come down on him like a ton of bricks. But the rest of the world
might not comply so well.

That's one of the concerns | have with this.

Mr. REINSTEIN. | think the United States has a very good record
of compliance with those treaties it has ratified, and that is the
way we approach the ratification process.

Compliance in other parts of the world, indeed, on average, is not
as good as it is here in the United States. There is a danger that
compliance would not be as effective in all other countries that we
compete with economically.

Chairman TALENT. It would be worth a lot of money to them be-
cause the ideal scenario would be to fudge the numbers so that you
could expand pretty much what you want at the same time as
you're selling credits to the richest country in the world for permis-
sion for it to expand its economy.

Not only are you getting the immediate transfer of the cash, but
you're making our economy less competitive and our goods less
competitive on the world market.

Mr. REINSTEIN. That is a risk. That's a very real risk.

Chairman TALENT. All right. That's all | have. | notice a couple
of people—I'm sorry. The gentlelady? Go right ahead.

Ms. VELAZQUEZz. | have a question. Mr. Reinstein, do you know
if anyone has done any study or analysis about how much of Amer-
ican corporations who have relocated to developing countries, how
much of the greenhouse gas problem they have contributed?

Mr. REINSTEIN. There have been studies on the shift of particu-
larly basic manufacturing from the U.S. and other industrialized
countries into developing countries.

The reasons for these shifts are very complex. Sometimes they
have to do with availability of raw materials where the deposits of
those raw materials in the United States and Canada, for example,
have become depleted and there’s a richer deposit in the developing
country.

Sometimes they have gone for tax reasons.

They may have gone where people have set environmental stand-
ards, the so-called pollution havens.
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I don't think—I have never seen a good study that is able to sep-
arate that factor out from all of the other economic or fiscal tax-
ation factors that, in combination cause relocation, | have never
seen a good analysis that is able to isolate that factor from all the
other factors that may cause a company to relocate.

It's very difficult. It sounds simple, but it's actually very difficult
to analyze.

Ms. VELAZQUEZz. But it would be very interesting to know how
much of the greenhouse gas problem has been caused by American
corporations in those developing countries.

Chairman TALENT. There were, it looks like to me, a couple peo-
ple who stayed from Dr. Yellen's staff. And the Ranking Member
made the point that there was no opportunity to respond.

I don't know if you wish to offer any comments for the record,
anybody who stayed from Dr. Yellen's staff.

Ms. ANDERSON. Not at this time.

Chairman TALENT. Okay. | wanted to give you that opportunity
if you wished.

Ms. TuBBs JONES. Mr. Chairman?

Chairman TALENT. Yes, | recognize the gentlelady.

Ms. Tusss JoNEs. I'd like to thank Mr. Reinstein for his testi-
mony.

Chairman TALENT. | thank the gentlelady for her comments. And
I would, also, and we appreciate your coming here. We didn't keep
you the whole week you're going to be in the United States, any-
way.

Thank you, Mr. Reinstein.

Mr. REINSTEIN. Thank you very much. It was a pleasure to come
here, and I'd be happy to come back.

Thank you.

Chairman TALENT. Without objection, we'll keep the record open
for ten additional days to submit further questions.

The Committee is adjourned.

[Whereupon, at 11:40 a.m., the hearing was adjourned.]
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STATEMENT OF CHAIRMAN JAMES M. TALENT

Good Morning. Today, the Committee on Small Business will examine the Kyoto
Protocol’s impact on the United States economy. Specifically, | want to focus on the
Administration’s July 1998 economic analysis, a document released after June 4,
1998, when Dr. Janet Yellen first testified about the Protocol in front of this Com’
mittee.

The Kyoto Protocol requires the United States to reduce its greenhouse gas emis-
sions 7% below its 1990 levels by 2012. Historically, there is a direct correlation be-
tween increases in greenhouse gas emissions, energy use and gross domestic prod-
uct. Increased domestic production, in most cases, creates more jobs and permits
more Americans to participate in the American dream of small entrepreneurship.
Nevertheless, the Administration’s analysis suggests we can reduce greenhouse gas
emissions with minimal economic impact, including no aggregate loss of jobs.

Although the United States signed the Kyoto Protocol last November, the Admin-
istration’s policy relies on future negotiations for an unlimited international trading
system that includes “meaningful participation from key developing countries.” Dr.
Yellen attempts to justify the Administration’s policies by predicting that through
the trading system the United States can reduce carbon dioxide permit price 93%
from domestic actions alone.

Dr. Yellen previously suggested China, India, South Korea and Mexico are among
“key developing countries.” The Administration’s analysis assumes these countries’
“meaningful participation” requires an agreement to accept emissions target that
are “equal to . . . business as usual emissions levels in 2010.” this means that while
the U.S. is required to reduce its greenhouse gases by 7% below 1990 levels, these
countries can participate in the Kyoto Protocol by emitting the same amount of
greenhouse gases as they would emit absent the Kyoto Protocol.

This policy hinders American corporation’s domestic expansion, encourage domes-
tic downsizing and promotes corporate relocation abroad. The Administration’s anal-
ysis permits an American company to produce carbon dioxide emissions at a busi-
ness as usual pace in countries such as Mexico, earn “credits” by cutting American
jobs and cash in the credits at the expense of American businesses that decide to
expand or remain status quo domestically

Nevertheless, developing countries refuse to publicly discuss the adoption of emis-
sion limits. At the latest Council of Parties meeting in Buenos Aires, a group of de-
veloping countries removed the issue from the agenda. The Indian Ambassador
echoed these sentiments in a letter to my office.

With or without developing country participation, the Protocol is bad for American
business, especially small businesses whose minimal capital turnover and expo-
nential expansion dreams depend on affordable and abundant energy. These kinds
of concerns are the reason | maintain the Kyoto Protocol sells out American jobs,
American enterprise and American prosperity.

We have two witnesses who will appear before the Committee today, including Dr.
Janet Yellen. Before we turn to those witnesses, | will recognize the distinguished
ranking member for any statement she may wish to make.

STATEMENT OF HON. CAROLYN MCCARTHY

Thank you Mr. Chairman, and Congresswoman Velazquez, for scheduling this
hearing to obtain a better understanding of the economic impacts the Kyoto Protocol
will have on small businesses.

Small business owners throughout my district have expressed concern over the
economic as well as labor implications this protocol will have on them. A major con-
cern involves the difference between actual costs. It is my understanding that nu-
merous studies have been prepared by private firms as well as the Clinton Adminis-
tration that predict these cost. They range from costing an American household
$2,700 a year to $112 per family per year. This is quite a cost disparity.

Another concern involves possible loss of American jobs if underdeveloped coun-
tries are not held by the same pollution reduction standards as developed countries.
An estimate by the Wharton Econometrics Forecasting Association, Inc., predicted
that 2 million jobs would be lost if emissions fall 7% below the 1990 levels. This
is unacceptable. Although | am supportive of the reduction in greenhouse gases, |
believe that all countries should make an attempt to remedy this problem. This is
not just an American problem or European problem, it is a global problem. If unde-
veloped countries are allowed to produce as many greenhouse gases as they wish,
we are ignoring the main objective of the Kyoto Protocol which aims to improve the
environment.

If businesses within developed countries are forced to abide by emission levels
stated in the protocol, it seems to me that they would take their business, as well
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as jobs, to a country that does not fall under the protocol. We have already seen
this occur with the quest for cheap labor. Many times the quest for a profit over-
shadows adequate wages and environmental protection.

I support the Administration’s attempt to include undeveloped countries in the
Kyoto Protocol. However, | would like to see any confusion surrounding the exact
cost of this protocol clarified.

Thank you Mr. Chairman.

TESTIMONY OF DR. JANET YELLEN, CHAIR, COUNCIL OF ECONOMIC ADVISERS

Thank you, Mr. Chairman. | appreciate having this opportunity to discuss with
you the economics of climate change and the Administration’s efforts to address this
significant environmental challenge. As you know, the Administration released a re-
port last July, entitled “The Kyoto Protocol and the President’s Policies to Address
Climate Change: Administration Economic Analysis.” The report states that, in the
Administration’s view, the costs of achieving our Kyoto target would be modest if
we can succeed in implementing international trading, joint implementation, and
the Clean Development Mechanism in an efficient manner and we achieve meaning-
ful developing country participation. In addition, since the 1997 Kyoto Conference,
a variety of research of the economics of Kyoto, and especially on the economics of
Kyoto’s flexibility mechanisms, has been undertaken. Today, | will provide a brief
summary of the Administration’s Economic Analysis and review several of the key
findings in the recent economic literature on climate change.

THE POTENTIAL IMPACT OF CLIMATE CHANGE

The Intergovernmental Panel on Climate Change (IPCC) concluded in 1995 that
“the balance of evidence suggests that there is a discernible human influence on
global climate.” Current concentrations of greenhouse gases have reached levels well
above those of preindustrial times. If growth in global emissions continues
unabated, the atmospheric concentration of carbon dioxide (CO;) will likely double
relative to its preindustrial level by midway through the next century and continue
to rise thereafter. As a result of the increased concentration of CO,, the IPCC esti-
mates that global temperatures will increase by between 2 to 6 degrees Fahrenheit
in the next 100 years, with a best guess of about 3.5 degrees Fahrenheit. Potential
consequences associated with this shift in climate include a rise in sea levels, great-
er frequency of severe weather events, shifts in agricultural growing conditions from
changing weather patterns, threats to human health from increased range and inci-
dence of diseases, changes in availability of freshwater supplies, and damage to eco-
systems and biodiversity. Further discussion of the costs of climate change is con-
tained in the Administration Economic Analysis.t

THE KYOTO PROTOCOL AND THE BUENOS AIRES CONFERENCE OF THE PARTIES

The Kyoto Protocol provides several mechanisms that would allow countries to
achieve the emissions targets established in this agreement in a cost-effective fash-
ion. These mechanisms, which permit what we have termed “when”, “what”, and
“where” flexibility in meeting the Kyoto emissions targets, are described in detail
in the Administration Economic Analysis. Since securing international emissions
trading, the Clean Development Mechanism, and joint implementation in Kyoto, the
Administration has worked in bilateral and multilateral areas to promote under-
standing of these mechanisms and to develop rules that will promote their efficient
operation. Last fall in Buenos Aires, a workplan to resolve key implementation issue
regarding these mechanisms by the end of 2000 was agreed to by all the partici-
pating countries. | want to reiterate that efficient implementation of these flexibility
mechanisms is critical to reducing the costs of achieving the targets established in
the Kyoto Protocol.

COSTS OF ACTION

In assessing the economic effects of the Kyoto Protocol, the Administration has
drawn on the insights of a wide range of models and analysis. Examples include
models of the energy sector and economy over the next 25 years, such as those par-
ticipating in the Stanford Energy Modeling Forum, the Intergovernmental Panel on
Climate Change’s review of the economic and social dimensions of climate change,
the work of the Organisation for Economic Co-operation and Development (OECD)
on the economic dimensions and policy responses to global warming, and the Admin-

1Please refer to the attached paper copy or http://www.whitehouse.gov/WH/New/html/
kyoto.pdf for a PDF version of this document.
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istration’s staff-level interagency analysis. In addition, the Administration used
other tools, such as a meta-analysis, basic economic reasoning, overviews of the do-
mestic and international energy sectors, statistics regarding energy efficiency and
greenhouse gas emissions, and economic indicators from World Bank, International
Energy Agency, and Energy Information Administration databases.

Assuming that effective mechanisms for international trading, joint implementa-
tion, and the Clean Development Mechanism are established, and assuming also
that the United States achieves meaningful participation by key developing coun-
tries, the Administration’s overall assessment is that the economic cost of attaining
the targets and timetables specified in the Kyoto Protocol will be modest for the
United States in aggregate and for typical households. This conclusion is not en-
tirely dependent upon, but is fully consistent with, formal model results. The Ad-
ministration believes that there are limitations to relying on any single model to as-
sess the economic impact of the Kyoto Protocol. However, model results can further
inform and improve the understanding of the effects of climate change policy. To
complement the economic analysis of the Administration’s policy to address climate
change, we have conducted an illustrative assessment with a modified version of the
Second Generation Model (SGM). The results from the SGM substantiate the conclu-
sion that the economic effects of an efficient, effective, and global policy to address
the risks of climate change will be modest.

An assessment using the SGM model that accounts for effective trading and de-
veloping country participation yields permit price estimates ranging between $14/
ton and $23/ton, and direct resource to the U.S. between $7 billion and $12 billion/
year (1997 dollars). The range reflects uncertainty about the extent of Annex | par-
ticipation in international trading.

Under the assumptions of the Administration’s analysis, permit prices in the
range of $14/ton to $23/ton translate into energy price increases at the household
level between 3 and 5%. Under these permit prices, fuel oil prices would increase
about 5 to 9 percent, natural gas prices about 3 to 5 percent, gasoline prices about
3 to 4 percent (or around 4 to 6 cents per gallon), and electricity prices about 3 to
4 percent. This increase in energy prices at the household level would raise the av-
erage household’'s energy bill in ten years by between $70 and $110 per year, al-
though such predictions may not be observable because they would be small relative
to typical energy price changes, and nearly fully offset by electricity price declines
from Federal electricity restructuring. By 2008-2012, the anticipated 10 percent de-
cline in electricity prices from restructuring is projected to lead to expenditure re-
ductions of about $90 per year for the average household.

The illustrative modeling analysis does not account for several key components of
the Kyoto Protocol and the Administration’s policies to reduce greenhouse gas emis-
sions. These include the benefits of reducing net emissions through cargon sinks,
the Administration’s electricity restructuring proposal, the Administration’s Climate
Change Technology Initiative (increases in R&D funding and new tax incentives in
the Administration’s FY 2000 Budget), the Administration’s sectoral consultations
to encourage and support voluntary efforts by U.S. industry to undertake emissions
reductions, including the provision of credit for early action, and the Administra-
tion’s efforts to reduce federal energy use. There are also ancillary benefits of reduc-
ing greenhouse gas emissions—in particular, the corresponding reductions in con-
ventional air pollutants like sulfur dioxide and fine particular matter. These bene-
fits along could produce savings equal to about a quarter of the costs of meeting
our Kyoto target.

The Administration released earlier this month its proposed electricity restruc-
turing legislation. The Administration’s proposed Comprehensive Electricity Com-
petition Act (CECA) is estimated to reduce greenhouse gas emissions by about 40
to 60 million metric tons of carbon equivalent per year by 2010. Further, the elec-
tricity restructuring proposal provides potential cost-savings in four areas: dispatch
efficiency, improved capital utilization, savings in capital additions and cost reduc-
tions in fuel procurement, non-fuel operation and maintenance expenses, and ad-
ministrative and general expenses. These four categories of savings, when trans-
lated to consumers, are likely to reach or exceed $20 billion annually. The Depart-
ment of Energy is revising its technical analysis of last year’'s proposal to reflect
changes in the latest proposed legislation and will release the new analysis to the
public in the near future.

RECENT RESEARCH ON THE ECONOMICS OF CLIMATE CHANGE

Since December 1997, many economists have conducted and made available their
analyses of the Kyoto Protocol. I have noted in previous appearances before Con-
gressional Committees that there are limitations to relying on one or a small set
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of models and that we were eager to see assessments of the Kyoto Protocol by other
models. Two large efforts have been undertaken to coordinate and compile modeling
results on the Kyoto Protocol. First, the Stanford University Energy Modeling
Forum (EMF), a long-running model comparison exercise involving many of the
leading climate and energy models, has coordinated full scale analyses of the Kyoto
Protocol. Second, the Organization for Economic Co-operation and Development
(OECD) held an economic modeling workshop this past fall, and has since published
the proceedings of this workshop which includes 16 papers. In addition, several re-
search teams have undertaken work in evaluating the potential for intergas trading
and the cost-savings of a six-gas target relative to a carbon dioxide-only target. |
would like to take this opportunity to provide an overview of this recent research.

Kyoto Modeling Analyses

The final results of the Energy Modeling Forum comparison exercise of the Kyoto
Protocol reflect the work of twelve modeling teams from the United States, Europe,
and Asia.2 In evaluating the Kyoto Protocol, all of the participating teams used eco-
nomic models that incorporate the potential for international trading in greenhouse
gas permits. The OECD workshop included presentations by 10 modeling teams, 9
of which had global models as well.24 By explicitly incorporating international trad-
ing, these models can evaluate the opportunities for cost-savings through trading
among Annex | nations and among Annex | and developing countries were they to
adopt emissions targets. Since the Kyoto Protocol enables all countries with emis-
sions targets to trade emissions allowances among other countries with targets,
these models are well-suited to assess the economic implications of the international
trading component of the agreement.

While the models used in the EMF exercise and the OECD workshop can assess
international trading, there are several other flexibility mechanisms of the Kyoto
Protocol that they cannot, at present, readily assess. For example, these models did
not incorporate the effects of sinks. While several modelers did assess the economic
costs of achieving the Kyoto targets with “off-line” assumptions about sink activity,
none incorporated an integrated energy-land use model. Further, most of the mod-
elers did not evaluate opportunities to reduce costs by trading across greenhouse
gases. These models are primarily energy models and are focused on the economics
of reducing carbon emissions from fossil fuel combustion. Again, some modelers ana-
lyzed the Protocol by making some “off-line” assumptions about the potential reduc-
tions in non-carbon dioxide greenhouse gases, but none employed a model with cost
curves for these gases. Finally, it should be noted that these models did not include
opportunities for emissions reduction through Administration proposals, such as
electricity restructuring or the Climate Change Technology Initiative, that could
slow the growth over time of greenhouse gas emissions thereby lowering greenhouse
gas permit prices.

The results from both the EMF and OECD efforts provide very useful context for
the Administration’s economic analysis. First, the illustrative model used by the Ad-
ministration, the Second Generation Model of the Pacific Northwest National Lab-
oratory, tends to fall in the middle of the range of this set of models in terms of
U.S. permit prices.> For example, under Annex | trading SGM generates a permit
price which is above the median of this set of models, while under full global trad-
ing, the SGM permit price is just below the median permit price. Second, the EMF
exercise found that the reduction in permit prices as trading expands from no trad-
ing to Annex | trading to full global trading is robust. On average, the EMF models
found that Annex | trading would cut the U.S. permit price by 60% relative to a
no trading scenario. Of these models, one estimated a 77% reduction in the permit
price under Annex | trading. In full global trading, the permit price would be, on
average, 81% lower than the no trading price. Several models estimated permit
price reductions of about 90%.

2The results of the Stanford Energy Modeling Forum’s Kyoto Protocol exercise will be pub-
lished in a forthcoming issue of the Energy Journal.

3Please note that several modeling teams participating in the EMF exercise made presen-
tations at the OECD workshop.

4 PDF-formatted files of the OECD workshop proceedings can be downloaded from the OECD
webpage at http://www.oecd.org//dev/news/Environment/Modeling.htm.

5Please note that the version of SGM used in EMF differs from the analysis conducted by
the Administration because the EMF version does not include cost curves for non-carbon dioxide
greenhouse gases used by the Administration. Since efficient trading across gases would lower
costs and permit prices, and accounting for six gases affects the stringency of some countries’
targets, the EMF version of SGM vyields slightly higher permit prices than the Administration
version.
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The reported results from the OECD workshop found similar reductions in permit
prices by going from no trading to Annex | trading. On average, the OECD work-
shop models found that Annex | trading would cut the U.S. permit price by 57%
relative to a no trading scenario. Moreover, they found that the European Union
and Japan would benefit more from unconstrained Annex | trading. For both the
E.U. and Japan, the average reduction in permit prices across these models would
be nearly 75%.

Analyses of trading constraints

In addition to the modeling of various efficient international trading scenarios,
several EMF modeling teams have considered the impact of constraints on the op-
portunity to buy or sell emissions allowances in an international market. While the
United States is unambiguously opposed to trading restrictions, several parties to
the agreement have indicated support for some form of a trading constraint, for ex-
ample, by setting a limit on the amount a party can purchase through the trading
system. Trading restrictions would generate no benefit for the global climate while
they could significantly increase the costs of achieving the Kyoto targets.

Before describing the economic costs of trading constraints, | would like to explain
why such constraints yield no climate benefits. Regardless of where a greenhouse
gas emission reduction occurs, it has the same effect on total emissions and the
same effect on the climate. A ton reduced in New York generates the same climate
benefit as a ton reduced in Berlin. In proposing trading constraints, some have fo-
cused on countries such as Russia, that will have emissions below their Kyoto tar-
gets during the commitment period because of the decline in their economic output
associated with the transition to market economies. If trading constraints are estab-
lished that restrict the ability of Russia to sell permits (or restrict the opportunity
for other Annex | countries to buy Russian permits), then emissions during the first
commitment period would be lower than in the absence of such constraints. How-
ever, Russia would simply bank its allowances and use these allowances in a subse-
guent commitment period when its emissions exceed its target. While a trading con-
straint might lower emissions during the first commitment period, the cumulative
emissions over several commitment periods from Annex | countries would be the
same with and without the trading constraint. Given the long residence of times of
greenhouse gases (on the order of a 100 or more years), the cumulative effect is
what is most relevant in terms of changes in the global climate.

To provide a sense of the economic implications of trading constraints, | would
like to share with you two examples from work done by EMF modeling teams. First,
consider a trading constraint that mandates that at least two-thirds of the emissions
reductions necessary for a country to achieve its Kyoto target must occur through
domestic actions. Evaluating this trading constraint with the EPPA model based at
the Massachusetts Institute of Technology, the permit price for the United States
is almost four times higher with the constraint than under an unconstrained global
trading system. It is important to note that the effects of this constraint are even
more pronounced for the European Union and for Japan. The permit price for the
EU would be more than five times higher than the unconstrained global trading
permit price, and the Japanese permit price would be thirteen times higher. As
these results indicate, the trading constraint would result in each country experi-
encing a different marginal cost of abatement, and there would be no common per-
mit price for a ton of carbon equivalent. Since the constraint restricts opportunities
for countries like the United States, Japan, and members of the EU to buy emis-
sions allowances, the competitive price for emission allowances from countries like
Russia would fall below the unconstrained level.

Second, consider a trading constraint that mandates that acquisitions of permits
through international trading could not exceed 10% of a country’s emissions alloca-
tion. For example, the U.S. target is approximately 1.5 billion tons of carbon equiva-
lent on an annualized basis. Under this trading constraint, the United States, or
private firms in the United States, could not purchase more than 150 million tons
on an annual basis from other countries. Assessing this trading constraint with the
Second Generation Model, the permit price for the United States would more than
triple relative to the unconstrained global trading permit price. For the E.U., the
permit price would nearly double, and for Japan, the permit would be eleven times
as high as the unconstrained global price.

While trading constraints increase greenhouse gas permit prices (and subse-
quently, energy prices) in the United States, the European Union, and Japan, they
also reduce the gains from trade by the countries likely to be sellers of emissions
allowances. For example, Russia and large developing countries that adopt emis-
sions growth targets and participate in international trading, e.g., China and India,
would sell fewer emissions allowances at lower international permit prices under
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such trading constraints than in an unconstrained global trading environment. Such
restrictions lessen the benefits of participation by developing countries in inter-
national trading.

Estimated reduction in costs from trading across gases

As we note in the Administration Economic Analysis, the Kyoto Protocol provides
additional flexibility in achieving emissions targets by specifying these targets as a
basket of 6 types of greenhouse gases (carbon dioxide, methane, nitrogen dioxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride). Countries can effec-
tively trade across gases, based on their global warming potential, so that the aggre-
gate weighted emissions reductions occur at least cost. Most models used to evaluate
the Kyoto Protocol have not incorporated this kind of flexibility, although several
modeling teams are actively working to modify their models to include emissions of
non-CO greenhouse gases. In the Administration’s analysis, cost curves for these
other gases for the United States were used in conjunction with the SGM model.
These simulations suggest that trading across greenhouse gases can lower costs up
to 15% relative to a situation where no trading across gases occurs.

Complementing this finding, recent work by a group of researchers at the Massa-
chusetts Institute of Technology has found that including the opportunity to abate
non-CO, greenhouse gas emissions and promote carbon sinks reduces the costs to
the United States by about 25% relative to a carbon-only approach (assuming no
international trading). On average, they find that Annex | countries’ costs would fall
by more than 20%. In addition, work by University of Illinois researchers and others
has evaluated the changes in costs of abating methane and carbon dioxide to
achieve the U.S. Kyoto target instead of abating carbon dioxide alone. They found
that meeting an emissions target through cost-effective trading between carbon di-
oxide and methane reductions could reduce costs by nearly 20% relative to a case
with no intergas trading. Finally, research by several Dutch analysts presented at
the OECD workshop found significant opportunities for the European Union to sub-
stitute abatement of non-CO, greenhouse gas emissions for carbon dioxide reduc-
tions. They found that 27% of the total reduction effort necessary for E.U. countries
to achieve their emissions targets could occur through the abatement of these non-
carbon dioxide gases.

Developing country participation

Last year during the Buenos Aires Conference, two non-Annex | countries, Argen-
tina and Kazakstan stated that they will announce emissions targets and expressed
their interest in engaging in international emissions trading. We believe that these
two countries’ efforts may encourage other non-Annex | countries to follow their
lead. Economic and environmental benefits could accrue to developing countries if
they adopt binding emissions targets and participate in international trading. Set-
ting a target below the business as usual emissions level for the commitment period
would generate climate benefits by reducing global emissions below what they would
otherwise have been. In addition, if the target is set not too far below the business
as usual emissions level, the participation of the country in a global trading system
would produce economic benefits or “gains from trade” for both the developing coun-
try and its trading partners. Emissions trading by developing countries would occur
only if they chose to undertake emissions reductions above and beyond their com-
mitments—reductions that would generate trading extra income for them as long
as their marginal abatement cost is below the world trading price for greenhouse
gas permits. Many of the EMF models reveal that, for large developing countries,
like China, such excess reductions would indeed by profitable, so that these coun-
tries would export allowances and gain from trade. Developing countries would also
reap ancillary benefits of reducing conventional air pollutants, which may be sub-
stantial. Benefits from trading would also accrue to Annex | countries. Annex |
countries (and private firms in these countries), who would purchase these emis-
sions allowances in the world market, would achieve their targets at lower costs
than without the participation of the developing countries. However, it should be
noted that the more stringent the target for the developing country, the lower the
gains from trade both for that country and for Annex | countries such as the United
States. Indeed, an extremely stringent target could conceivably make the developing
country a net importer of emissions allowances, and raise the international trading
price for a greenhouse gas permit. Still, these models illustrate the potential to cre-
ate targets that simultaneously make the environment, the developing country, and
Annex | countries all better off.



53

CONCLUSION

The Administration’s overall conclusion is that the economic impact of the Pro-
tocol will be modest under the conditions we have identified in our economic anal-
ysis. The purpose of this testimony has been to summarize the analysis we have
presented in the Administration Economic Analysis on climate change and to pro-
vide a brief update of recent research efforts outside of the government.

I look forward to continuing to work with members of this Committee, as well as
with other interested parties, in further analyzing the Kyoto Protocol and evalu-
ating the net effects of reducing greenhouse gas emissions. It is my hope that eco-
nomic analysis will continue to play a key role in designing policies in this area.

I welcome your questions.

STATEMENT OF ROBERT A. REINSTEIN, PRESIDENT, REINSTEIN & ASSOCIATES
INTERNATIONAL, INC.

Mr. Chairman, Members of the Committee, I'm pleased to appear before you today
to share some of my views on the Kyoto Protocol to the UN Framework Convention
on Climate Change (FCCC). The text of the Protocol was adopted in Kyoto in De-
cember 1997 but still has not been ratified by the United States or any other indus-
trialized country of any significance. There are good reasons for this reluctance to
ratify, as | will indicate only briefly in my remarks here.

I have also made some materials available to the Committee that go into greater
detail on several points that | will touch on here. Copies of these are attached to
my statement, and | would ask with your permission that they be made part of the
record of this hearing.

THE SCIENCE OF CLIMATE CHANGE AND APPROPRIATE RESPONSES

First, let me make a brief comment on the science of climate change. Several
years ago | characterized the debate over the science as the debate of the birds:
Chicken Little vs. the Ostrich. Some were and still remain convinced that terrible
things will happen because of human greenhouse gas emissions and that immediate
draconian actions are justified to avoid these catastrophes. Others argue that we
know very little about climate change, which might even be a benefit to the earth,
and therefore that nothing is justified at this stage.

The truth lies between these two extremes. This is a long-term issue. There are
reasons to be concerned about an unlimited increase in GHG concentrations in the
atmosphere, and | believe an appropriate response to it over the longer term is
clearly justified. Many of the longer-term actions to limit emissions are also fully
justified from the point of view of energy security, international competitiveness and
other priorities as we prepare ourselves for the increasingly interdependent and
technologically oriented world of the 21st Century.

However, these actions should not be taken precipitously, without a proper under-
standing of both their effectiveness across a broad range of policy objectives and
their impact on different sectors of the economy and different regions of the country
and the world.

I have made some further comments regarding the science of climate change and
its possible impacts in connection with the plenary session of the UN Intergovern-
mental Panel on Climate Change that took place in Vienna, Austria, last Sep-
tember. They are provided to the Committee as Attachment 1 to my statement.

FEASIBILITY AND IMPACTS OF THE KYOTO TARGETS

In my view, the situation described above calls for some actions on the part of
governments. | think most of us want to do the “right thing” in regard to the global
environment.

But is the Kyoto Protocol the “right thing™? It is an appropriate response to the
longer-term increase in human-related greenhouse gases in the atmosphere? | do
not believe that it is, for a number of reasons.

The primary reason is that the emission limitation and reduction targets agreed
to in Kyoto are simply too much and too soon for most industrialized countries listed
in Annex B of the Protocol. Only the countries with economies still in the early to
middle stages of transition from centrally planned to market-based and a few others
are likely to meet these targets, and all of them for reasons other than actions taken
to address climate change.

Russia, Ukraine, and several other small countries will meet their Kyoto targets
because their economies have declined significantly and are not likely to recover by
the first commitment period of the Protocol from 2008 to 2012. Germany will
achieve emission levels by 2010 that are below 1990 levels because of the large re-
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ductions in the former East Germany as a result of closing many inefficient energy-
intensive facilities. The United Kingdom will achieve lower emission levels because
it restructured its electricity sector and allowed utilities to purchase cheaper, clean-
er, lower-carbon natural gas instead of more expensive coal that results in more
than 60% higher CO, emissions than natural gas. Luxembourg will reduce emis-
sions by closing its old, inefficient steel mill.

ROLE OF CAPITAL STOCK TURNOVER

However, none of these countries will have lowered its emissions by taking actions
for climate-change reasons that were not otherwise justified either for political or
economic reasons. In particular, none of them are replacing capital stock pre-
maturely for climate reasons. This is an important point, because it is the capital
stock lifetimes and turnover rates that constrain more than any other factor what
kind of emission limitation can be achieved in a given time frame without very high
economic costs.

Consider the typical average lifetimes of most of the capital stock that is associ-
ated with emissions of CO, the principal human-related greenhouse gas. These
emissions come mostly from four sectors of the economy: transport, manufacturing
industries, electric power generation and buildings.

People are now tending to keep their cars for up to 10 years or more. Trucks and
buses are used for longer, perhaps 15 or 20 years, airplanes for 20 or 25 years, and
ships for even longer. Manufacturing plants last from 10 to 30 years, with the larg-
est facilities (steel mills, chemical plants, etc.) at the high end of this range. Power
plants are used from 30 to 50 years. Buildings usually last 50 to 80 years (some
less but others even longer).

With capital stock turnover rates reflecting these lifetimes, it is impossible for me
to see how most countries can meet their Kyoto targets in the very short time frame
that begins in only 8 years and 8 months. Some incentives could be provided to ac-
celerate somewhat the turnover of capital stock, but this would result in only a mar-
ginal impact relative to the inertia of most of our infrastructure and equipment. And
it is not guaranteed that the replacement will necessarily result in significantly
lower greenhouse emissions, since business and consumer choices are influenced by
many factors other than climate-change concerns.

OUTLOOK FOR EMISSIONS AND THE KYOTO FLEXIBILITY MECHANISMS

To get a clearer picture of the impact of the Kyoto targets on individual countries,
| have developed projections of emissions of each Annex B (industrialized) country
for 2010 under two different scenarios. These estimates, which are described more
fully in Attachment 2 to my statement, cover each of the greenhouse gases con-
trolled by the Kyoto protocol and are broken down by sector and, for CO, from fuel
combustion, also by fuel (i.e., coal, oil and natural gas).

These estimates are generally in line with those done by others, including the US
Energy Information Administration, the International Energy Agency in Paris, and
even the individual governments themselves, as reported to the secretariat of the
UN Framework Convention on Climate Change. Almost everyone's estimates show
the same thing: most Annex B countries are not projected to meet their Kyoto tar-
gets.

However, the Kyoto Protocol also provides three mechanisms through which coun-
tries can obtain credits toward their targets by cooperating with other countries.
One of these mechanisms, pushed especially by the United States, is international
emission trading, that is, the transfer of emission rights or allowances from one
Annex B country to another. The other two mechanisms that provide flexibility in
meeting emission targets are related to specific projects on other countries. Joint im-
plementation (J1) of projects by two or more Annex B countries can create emission
reduction credits that can be shared among these countries. The Clean Development
Mechanism (CDM) encourages projects in developing countries and can generate
emission reduction credits for the Annex B donor country.

THE DEMAND FOR EMISSION CREDITS FAR EXCEEDS THE LIKELY SUPPLY

The big question is: can these flexibility mechanisms provide enough credits to
allow countries, in particular the US, to meet their Kyoto targets at an acceptable
cost? Based on the emissions projections for each country, | have estimated the out-
look for credit demand and availability. If a country is projected to exceed its Kyoto
target under either of the scenarios, the difference between the projected emission
level and the target translates into a demand for credits. If a country’s emissions
would fall below its Kyoto target (as in Russia and a few other countries), the dif-
ference represents a potential supply of emission credits.
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The results of this comparison show that the demand for credits among OECED
countries ranges from somewhere more than 1.7 billion tonnes of CO, equivalent in
the most optimistic scenario to almost 3 billion tonnes if current trends continue.
The largest part of this is the US shortfall relative to its Kyoto target, which is
about 1.2 billion tonnes of CO, equivalent in the best case, after every economically
and politically feasible domestic measure has already been taken, and is almost 1.8
billion tonnes if current trends continue.

The supply of possible emission credits is less than this demand. The maximum
potential supply of credits available through emission trading is less than 1.3 billion
tonnes of CO; equivalent under scenario where the economies of Russia and other
eastern European countries fail to recover from their current problems and continue
to stagnate until 2010. This scenario, which would produce barely enough surplus
credits to cover the US deficit, if we could somehow obtain all of them, should be
a cause of considerable concern to us from other perspectives, such as global eco-
nomic stability or national security.

Under the scenario where these countries’ economies recover, the potential supply
of emission credits available for trading is only about 250 million tonnes of CO»
equivalent. This if far less than the minimum demand by OECD countries for such
credits and more than an order of magnitude less than the demand if current trends
continue.

For a variety of reasons discussed in the paper attached to my statement, | be-
lieve that Russia, the source of most of the credits potentially available through
emissions trading, will not actually trade much, if any, of its surplus. The govern-
ment has already indicated that it prefers the project-based approach, which will
attract both investment capital and technology that are sorely needed to help mod-
ernize the Russian infrastructure.

The supply of credits from the project-based flexibility mechanisms is inherently
much less than trading-based supply. Each project must be organized, certified for
that the reductions are additional to those that would have occurred anyway, and
meet all the other criteria still to be defined. This means delays in starting and lim-
ited volumes of credits once the projects are implemented. A project-based credit
supply from the central and eastern European countries (through JlI) is probably
only about 100 to at most 300 million tonnes, or about 10% of the demand from the
OECD countries.

The analysis of potential availability of credits from the flexibility mechanisms
must also consider the availability of credits from countries outside Annex B
through the Clean Development Mechanism (CDM). These credits will only be from
actual projects in these countries, which inherently limits the possible supply. More-
over, credits from each project must be certified in accordance with various guide-
lines and criteria, as discussed above. Credits from the CDM will be slow in coming
not only because of the need to agree on guidelines, etc., but also because of a likely
long debate over how the CDM governance is to be structured. A prudent estimate
is that 200 to 300 million tonnes would be a likely upper end of the range for CDM
credits by 2010.

Overall, | would estimate the likely total supply of emission credits from all three
Kyoto flexibility mechanisms at between 200 and 500 million tonnes per year. This
implies a very significant number of project sin other countries, perhaps from 3,000
to as many as 10,000 projects, which would represent an amazing achievement in
terms of the administrative effort required to organize and approve all these
projects. But the resulting best-case credit supply is less than 30% of the minimum
demand for credits by OECD countries under the most optimistic scenario, and the
low estimate of credit supply is less than 7% of the OECD credit demand if these
countries continue their current trends.

THE COST OF EMISSION CREDITS WILL NOT BE CHEAP

Let me say just a few words about the possible cost of credits. I do not believe,
as some apparently do, that they will be cheap. Any future international market for
emission credits is going to be dominated by the largest buyers (in this case the US)
and the largest sellers (most likely Russia, at least in the near term).

In such a situation where the demand for credits far exceeds the supply, the price
of such credits is likely to rise to close to the marginal cost of emissions reductions
for the largest buyer of credits. Why would Russia, or another country with credits
to sell make them available for significantly less than the buyer would otherwise
have to pay to achieve the same emission reductions through domestic measures?
One may conclude from this that the cost to the US of achieving the Kyoto target
with full use of the flexibility mechanisms is likely to be only slightly discounted
below the cost that would be incurred without the mechanisms.
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One source of confusion is that many economists refer only to the marginal costs
of achieving emission reductions in the United States in comparison to these costs
in other countries. This assumes the full cost of a project has already been met ex-
cept for that cost necessary to gain the additional emission reduction. But this may
not be a reasonable assumption in a number of these other countries.

For example, the administration has funded and provided technical assistance
(from DOE and EPA) in preparing a “Country Study” of Russia and its options for
responding to climate change. This study estimates the cost of emissions reductions
in the energy sector (where most of the potential exists) at $200 to $300 per tonne
of carbon equivalent. But the administration has testified that the cost of emission
credits in the international market should be between $14 and $23 per tonne. This
is a huge difference.

The difference is due to the difference between full cost and marginal cost. The
country study is referring to full cost while the low estimates are only marginal
costs. But in Russia and many other countries, unless the full cost of many projects
is funded by outside sources, the projects simply will not materialize and the mar-
ginal costs of emission reductions will exist only in economic theory. And few sellers
in a real market sell at cost anyway. When was the last time any member of this
Committee obtained a meal in a Washington restaurant at cost?

For these and other reasons, | would estimate the likely price of emission credits
in a real international market, if one should ever come into being before 2010, at
somewhere between $150 and $200 per tonne of carbon equivalent (about $40 to $55
per tonne of COy).

OUTLOOK FOR RATIFICATION AND ENTRY INTO FORCE OF THE PROTOCOL

Article 25 of the Protocol specifies the conditions for entry into force of the Pro-
tocol. The Protocol will enter into force 90 days after at least 55 countries have rati-
fied or acceded to the Protocol, provided that these countries account for at least
55% of the CO, emissions in 1990 of the industrialized countries (those listed in
Annex | of the UN Framework Convention on Climate Change).

The US accounted for about 35% of Annex I CO, emissions in 1990, which alone
is not sufficient to block entry into force of the Ky9oto Protocol. However, a number
of other countries are very likely to wait until the US ratifies before they do so, par-
ticularly countries with strong trade and other economic ties to the US such as Can-
ada and Japan.

The 15 Member State of the European Union must ratify all at the same time
as a group because they intend to be treated as a block or “bubble” under the provi-
sions of Article 4. If any Member State ratifies alone, it is subject to the 8% reduc-
tion target that is listed for each EU country in Annex B and only a minority of
EU countries are likely to be able to reach such a target. This means that if any
EU country holds back, then all 15 countries are effectively held back from ratify-
ing, and some EU Member States may wish to wait in order to put pressure on the
us.

The likely consequence of this dynamic is that the Kyoto Protocol is unlikely to
enter into force for several years. During that time most countries’ emissions will
have continued to rise in line when current trends. With each passing year not only
will their emissions levels be farther above their Kyoto targets, but they will be one
year closer to 2008, when the targets become binding. It will become apparent that
meeting the targets will be impossible for almost all of them.

This creates a certain dilemma, since the only way to achieve sufficient ratifica-
tions to trigger entry into force appears to be a renegotiation of the targets to bring
them more in line with reality. But the targets can not be amended except by the
Parties to the Protocol after it has entered into force. One way around this dilemma
might be negotiation of a separate legal instrument (treaty) that would be ratified
together with the Protocol, would enter into force simultaneously with the Protocol,
and would modify whatever provisions of the Protocol were necessary in order to
allow key countries to ratify.

The new instrument would be negotiated sometime between 2003 and 2006. Its
provisions might include:

A realistic set of differential targets for the Annex B countries, much more accu-
rately reflecting national circumstances and what might actually be achieved by
each country.

A new first commitment period, say from 2013 to 2017 at the earliest. The origi-
nal 2008-2012 period would already be too soon to get agreement on targets that
reflected any significant change from then current emission trends.
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A new base reference period, possibly a multi-year average of 1998-2002, which
would be much more realistic than continuing to refer back to 1990 and could also
adapt for year-to-year variations due to weather, electricity trade and other factors.

The inclusion in Annex B of some newly industrialized countries such as Korea
and Mexico and maybe a few others, provided the targets were set on a reasonable
and realistic basis.

The clarification of the rules, guidelines, criteria, etc., for the flexibility mecha-
nisms, and establishment of the governance for the Executive Board of the CDM.

A longer-term collective target for 2025 or later that would send a signal for de-
velopment of new technologies and would be conditional on evidence that such tech-
nologies were actually feasible (technically, economically and politically).

Such an agreement would correct the shortcomings of the Kyoto Protocol and
would establish a more reasonable and stable process for responding to global cli-
mate change on an international level.

That concludes my statement, Mr. Chairman. | would be happy to try to answer
any questions you or any member of the Committee may on any of the points raised
in my statement, in any of the attachments, or on any other aspects of the climate
change issue where | may be able to contribute to shed some light on various as-
pects of this complex issue.

Attachments

(1) R.A. Reinstein, “Some Comments and Suggestions on IPCC's Work,” prepared
for the 14th IPCC Plenary Session, Vienna, September 1998.

(2) R.A. Reinstein, “Kyoto Protocol: Emissions Outlook & Flexibility Mechanisms,”
based on a paper originally presented to the Electric Utilities and Environment Con-
ference in Tucson, AZ, on 11 January 1999. The estimates of national GHG emis-
sions have subsequently been updated and the tables here reflect those revisions.

(3) R.A. Reinstein, “The Kyoto Protocol and Energy-Intensive Industries,” Feb-
ruary 1999.

(4) R.A. Reinstein, “Kyoto Goals: The Impossible Dream,” in Foreign Service Jour-
nal, March 1999.

SoME COMMENTS AND SUGGESTIONS ON IPCC’s WORK

The following comments and suggestions related to IPPC'’s work are offered in the
author’s personal capacity and are based on more than ten years’ experience with
climate change issues, nearly 25 years’ experience with economic and energy policy
issues, and 40 years’ experience with scientific issues.

It is my hope that the experts gathered for the IPCC meetings in Vienna will find
them of some use in helping to frame and focus IPCC work over the next few years.
The intent of these suggestions is to encourage IPCC results that are credible and
useful to a broad audience and to avoid as much as possible confrontational areas
where the objectivity and appropriateness of IPCC's work may be questioned.

My principal suggestions for IPCC work, which are discussed in more detail
below, include the following:

Distinguish very carefully between “human influence” and causality, especially
the (lack of) ability of present science to attribute individual climate events or pat-
terns to anthropogenic emissions.

“Inform” public policy by indicating and quantifying where possible the risks of
certain changes and impacts that may be associated with human activity in order
to facilitate decision making that ultimately must be left to the public officials re-
sponsible for these policies.

In particular, leave to the international process under the Framework Convention
the essentially political determination of what constitutes “dangerous anthropogenic
interference with the climate system.”

Give greater attention to adaptation to climate change, since there will be climate
change in any case, in light of the vulnerability of different countries to the impacts
of climate change, particularly with regard to their level of economic development.

Identify as much as possible the critical impacts that go beyond the normal ability
of people to adapt to climate change regardless of the causes of such change, as well
as those affecting vulnerable ecosystems which may be unable to adapt naturally
or with human assistance.

Give priority attention to assessing why many “no-regrets” measures have not
been able to advance farther and, where possible and appropriate, identify govern-
ment policy options for facilitating faster implementation of those no-regrets meas-
ures that may be currently discouraged as a result of unnecessary, non-economic
market barriers.
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However, avoid judging any specific measure as “no-regrets” regardless of dif-
ferences in national circumstances, Ieaving to each individual government to make
the judgment as to what is justified as “no-regrets” in its specific situation.

Continue and extend earlier work on the possible feasibility of various technology
options in terms of three types of feasibility: technical, economic and market.

Be very careful to avoid any kind of general and in particular static assessment
of the economic feasibility of technological options, but identify as much as possible
the factors that influence economic feasibility while leaving the actual feasibility de-
termination to be made by those who must actually make the investments.

Identify where possible not only the feasibility factors themselves for assessing
the three types of feasibility but also analytical tools for applying these factors with-
in a specific national situation.

HUMAN INFLUENCE VERSUS CAUSALITY

Recent studies have increasingly revealed the complexity of the global climate sys-
tem. While models are able to suggest how the system might respond to changes
in certain forcing functions, such as anthropogenic GHG emissions, all other things
being equal, the fact is that not all other things are equal. Various factors interact
with one another in very complex ways not yet fully captured by the models.

It is now known, for example, that on different occasions many centuries prior to
the industrial age, the climate system has undergone significant changes in rel-
atively short periods of time as a result of natural forcing factors. We do not yet
know why or how this happened. And without knowing why or how, it is extremely
difficult for us today to predict with any reasonable certainty what the climate of
20, 50 or 100 years from now is likely to be.

This essential complexity of the system makes it very difficult if not impossible,
based on present scientific understanding, to identify specific results that will occur
if specific mitigation measures are taken in order to avoid climate change. Any
human-induced climate change takes place against a background of natural climate
change. This natural climate change will occur in any case, and a degree of human-
induced change may also occur because of emissions that have already been released
to the atmosphere or that will be released in the coming decades.

However, it is not possible to say today that any particular climate pattern of the
present or future has been explicitly caused by human behavior. There is a signifi-
cant difference between “influence” and “causality.” It may be possible that humans
are influencing the climate system. But our current understanding does not allow
us to say that humans are causing the climate events, which are due to a very com-
plex mix of factors, many of them natural.

The IPCC, and Working Group | in particular, needs to be very careful in making
this distinction. It is an important one, and seems to be not fully appreciated by
at least some high-level government policy makers. For the sake of its credibility,
the IPCC must make it very clear that taking any particular actions to mitigate cli-
mate change, while they may be justified for various reasons, will not mean that
humans can through these actions avoid any specific climate events. This would be
like King Canute, who tried to order the tides to be held back.

SCIENCE AND PUBLIC POLICY

In light of this near-impossibility of attributing specific climate events and pat-
terns directly to human greenhouse gas emissions, policy makers are faced with a
major dilemma. How can a cost benefit analysis be done that will explain to the
public what benefits would result from emission limitation measures that may be
quite costly?

There are continuing debates about what these costs might be, but there is even
more uncertainty about what the benefits might be in terms of avoided climate
change. At present, we do not know what climate change may occur from natural
causes, we do not know what portion of the observed climate change may be due
to human causes, and we can not say that such and such climate events or patterns
simply will not occur if these mitigation actions are taken.

Part of the response to this dilemma, for the IPCC, lies in being very clear about
the role of science in relation to public policy. Science can and in fact must “inform”
public policy. Decision makers need to understand as much as possible what is
known, what is presently not known, what may be known in the relatively near fu-
ture, and what probably can never be known with any degree of certainty.

But “informing” public policy is not the same as “guiding” public policy. The IPCC
needs to be very clear that the various assessment and special reports of the Panel
can not tell policy makers what they should do. These reports can only facilitate in-
formed decision making. The decisions themselves must be made by the public offi-
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cials responsible for these policies and not by the scientists and other experts that
prepare the IPCC's reports.

The ultimate objective of the Convention, the Kyoto Protocol, and any other legal
instruments that may be adopted by the Parties is to achieve “stabilization of green-
house gas concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system.” It should be understood that
this objective is basically political.

While science can inform the decision-making process by indicating and quanti-
fying where possible the risks of certain changes and impacts that may be associ-
ated with human activity, only politicians can define what is “dangerous.” This will
depend on the specific circumstances of each country, the level of human influence
it may be willing to tolerate in its situation, and its (essentially political) relation-
ships with other countries regarding the impacts on other countries and the global
system. The process that continues to evolve under the UN Framework Convention
on Climate Change is the appropriate place for these questions to be worked out
among different governments.

The question is then: Given the complexity of the climate system and inability to
be able to separate the specific effects of human emissions from the broader natural
mechanisms that cause climate change, and given the essentially political character
of the ultimate objective of the legal instruments that governments have adopted
and will adopt to address climate change, what role can science play?

It would seem that science, in particular but not exclusively through the IPCC
reports, can inform the decision-makers by identifying the kinds of effects that may
occur from human activity and the direction (positive or negative) and approximate
magnitude of such effects, and should leave to the politicians decisions as to what
kind and degree of precautionary or risk-avoidance measures should be taken in
light of this information.

IMPORTANCE OF ADAPTATION

The IPCC needs to give greater attention to adaptation to climate change. We al-
ready know that there will be climate change in any case. All countries everywhere
in the world must find ways to adapt to this change. This is nothing new. Since
the origin of the human race, people have had to adapt to climate change of consid-
erable magnitude, and with far fewer resources than are available to people living
today.

Humans have shown a marked ability to adapt to climate change over the cen-
turies, including to ice ages when modern means of protecting against the cold were
not available. The IPCC should take note of how adaptation has taken place in the
past and how such adaptation measures may serve to adapt to future climate
change. One might learn, for example, from the people living along the Bay of
Fundy in eastern North America, where the change in sea level every six hours as
a result of the tides exceeds 10 meters in many locations. There are many instances
of remarkable adaptation shown by people once they understand that adaptation is
necessary.

When one speaks of the impacts of climate change, it is important to note that
the actual impacts that will occur in any location are net impacts, after adaptation.
Since a significant degree of adaptation will occur in any case, as it has over many
centuries, the critical impacts that must be identified and addressed are those that
go beyond the normal ability of people to adapt to climate change regardless of the
causes of such change, as well as those affecting vulnerable ecosystems which may
be unable to adapt naturally or with human assistance.

This in turn leads to an examination of the vulnerability of different countries and
peoples to a range of possible changes in the climate system. While geographic loca-
tion and circumstances can clearly be important, as in the case of small islands and
low-lying regions, the greatest degree of correlation of vulnerability to climate
change impacts is with the level of economic development.

At lower levels of economic development, people are more tied to activities, espe-
cially subsistence agriculture, that are specific to a given location. As development
proceeds, a greater portion of economic activity is flexible with regard to location,
thus reducing the potential vulnerability to sea-level rise, storms and other climate
events that may cause adverse impacts.

Similarly, vulnerability to increases in the occurrence of tropical diseases, for ex-
ample, depends very much on level of economic development and the resulting ad-
vancement of health-care systems. There are many countries in the world today
with similar climates that might cause vulnerability to the incidence of vector-borne
diseases, but these countries differ greatly in the actual occurrence of these diseases
because of differences in level of development and health care.
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In addition to being necessary because there will be naturally occurring climate
change in any case, many adaptation measures are often the least-cost response to
climate change for a number of countries. For all of these reasons, the IPCC should
give greater attention in its future reports to the full range of measures that coun-
tries will need to consider as they adapt to that portion of climate change that can-
not be avoided by any reasonable human actions.

In its work on these aspects of climate change, the IPCC should keep clearly in
mind both the time frame of impacts and the time frame of adaptation measures.
For example, the average lifetime of much of the building stock may be between 50
and 80 years. This means that if major sea-level rise is projected to occur at a given
location in roughly this same time frame, the buildings can simply be rebuilt on
higher ground as they would normally be replaced, without incurring major eco-
nomic impacts as a result of this adaptation.

A more complete assessment of adaptation options will be of benefit to most of
the world, because all future generations will be faced with climate change from
natural causes, and perhaps also human causes, and will therefore be able to make
use of this work regardless of the outcome of current debates about the science of
anthropogenic climate change.

ASSESSMENT OF “NO-REGRETS” MEASURES

The preceding comments are not meant to suggest that adaptation should be the
principal or only response to climate change, but simply that a “balanced portfolio”
of response strategies should have a good mix of both adaptation measures and miti-
gation measures. Many mitigation measures are justified not only for climate
change reasons but also for a number of other reasons. Such measures are often re-
ferred to as “no-regrets” measures because governments will not regret having taken
them even if human-induced climate change turns out not to be a significant threat.

In its earlier work the IPCC has already identified a large number of potentially
no-regrets measures. However, many of these, although they have been justified on
other grounds such as energy savings for many years now, still have not approached
their apparent market potential. The IPCC needs to give priority attention to as-
sessing why such measures have not been adopted already.

There are many possible reasons for the failure of no-regrets measures to reach
their potential. In some cases there may be institutional, informational or other bar-
riers to market penetration. In other cases the measures may simply not be eco-
nomically justified when assessed in terms of real-world market conditions.

For example, combined heat and power (CHP), or cogeneration, is often identified
as a no-regrets measure because it can, in principle, result in very significant effi-
ciency gains as compared with the separate production of electricity and heat. How-
ever, it requires that there be a relatively need for heat throughout the year, either
for industrial processing or for district heating. Thus, it has potential only near
power plants where there are industrial facilities not already using the waste steam
or where the climate is cold enough to require heating for a significant portion of
the year. It would probably not be considered economic to install district heating
from CHP in relatively mild climates.

The IPCC should examine the full range of reasons why no-regrets measures have
not been able to advance farther and, where possible and appropriate, identify gov-
ernment policy options for facilitating faster implementation of those no-regrets
measures that may be currently discouraged as a result of unnecessary, non-eco-
nomic market barriers.

In this regard, however, it is important to note that the feasibility of any specific
emission limitation measure will depend very much on the individual circumstances
and conditions in each country and even in different parts of the same country.
What may be “no-regrets” in one situation may not be justified at all in a different
situation. While identifying potential measures in its work, the IPCC should be very
careful to avoid judging any specific measure as “no-regrets” regardless of these dif-
ferences in circumstances. Each individual government must be left to make the
judgment as to what is justified as “no-regrets” in its specific situation.

ASSESSMENT OF TECHNOLOGY OPTIONS

The question of feasibility is obviously broader than simply the assessment of po-
tentially “no-regrets” measures. The IPCC has already attempted to address this
broader issue even in its First Assessment Report. Earlier work has, inter alia, ex-
amined the possible feasibility of various technology options in terms of three types
of feaéitéility: technical, economic and market. This work needs to be continued and
extended.
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Even technical feasibility is not universal but may depend on circumstances. For
example, solar energy technologies require sunlight and wind technologies require
wind, and the relative availability of these inputs of nature is very location-specific.
Some technologies may require significant quantities of water, which is not equally
available in all locations. These factors need to be very carefully identified and list-
ed for each technology assessed by the IPCC.

Economic feasibility is even more difficult to assess. Not only does it depend on
different conditions in different locations, but it varies over time and also depends
on the actions of other players in the market. For example, the economic feasibility
of fuel switching from coal to natural gas will depend on the relative availability
and prices of these two fuels at a particular location. However, both the availability
and the price of each fuel will change over time as a result of many market vari-
ables, including but not limited to resource depletion, changes in transportation
technology and economics, and so forth. And if many other players also decide to
switch fuels in the same relative time frame, this will cause the price of gas to rise
and the price of coal to fall, thereby altering perhaps significantly the initial assess-
ment of economic feasibility.

In its assessments of economic feasibility, the IPCC needs to be very careful to
avoid any kind of general and in particular static assessment of the economic feasi-
bility of technological options. As with technical feasibility, the IPCC assessments
should identify as much as possible the factors that influence economic feasibility
but leave the actual feasibility determination to be made by those who must actu-
ally make the investments.

The most difficult task is assessing market feasibility. This component of feasi-
bility must take into account political factors, public attitudes, consumer pref-
erences, aesthetics, “lifestyle” issues, and many other things that are extremely dif-
ficult to assess and often even to identify. Such differences help to explain why a
particular technology, such as nuclear power, may be acceptable in one market but
not in another, even if the technical and economic feasibility determinations are es-
sentially the same for both markets.

As another example of the importance of assessing market feasibility, US auto
manufacturers, at government urging, produced many small cars in the late 1970s,
only to find that not enough consumers were willing to buy them, even though they
were technically sound and clearly economic in light of the high price of fuel at that
time. Subsequent research showed that many factors affected the purchasing deci-
sions of consumers, including performance, safety and transport capacity (for both
passengers and baggage), as well as such emotional factors as “image.”

More recently, some wind machines have been rejected by local populations on
aesthetic and animal welfare grounds. It has been argued in some of these instances
that the new, modern and efficient machines, which have finally improved their eco-
nomic feasibility, are ugly when deployed in large numbers and destroy too many
birds. This illustrates that implementation on a larger scale, while usually improv-
ing economic feasibility, may have the opposite result with regard to certain market
feasibility factors.

The IPCC will not be able to, and should not attempt to, assess feasibility in spe-
cific national situations. Feasibility can not be assessed in the abstract but must be
judged in the individual situation. This is the job of national governments and of
individual investors.

As with technical and economic feasibility, however, the IPCC can provide impor-
tant help to governments and others in trying to identify the full range of relevant
market feasibility factors that influence the ability of any particular technology to
penetrate a given market. Moreover, the IPCC could provide a very important serv-
ice by identifying not only the feasibility factors themselves but also analytical tools
for applying these technical, economic and market feasibility factors within a spe-
cific national situation.

It should further be noted that many technologies, including “soft” technologies
or techniques, are not proprietary but are already in the public domain. The IPCC
can enhance the usefulness of its work by providing important information on such
technologies that are already freely available to developing countries and others.
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KYOTO GOALS:
THE IMPOSSIBLE DREAM

KEN ROBERTS

IT WouLD BE NICE IF DEVELOPED
Nations CouLb MEeT THE KyoTo
TARCGETS, BUT THEY CAN'T AND WON'T.

By ROBERT A. REINSTEIN

remarkable change seems to be taking place in the U.S.
approach to international negotiations, if the 1997 Kyoto Protocol on climate change is any indicution. In the past
the United States always took what might be called a “pragmatic” approach: that is, the U.S. did its homework
before going into the negotiations. At Kyoto, where the U.S. played a major role in establishing the major features
of the agreement, we seem to have “juinped off the cliff” in a leap of faith. The U.S. position was based more on
ideology than on a quantitative and qualitative assessment of what its bottom line should be.

As a result, the agreement is deeply flawed. The protocol has the laudable goal of seeking to prevent dangerous
human interference with the global climate system by limiting the emissions of heat-trapping gases by industrial-
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ized countries. However, it appears The administration’s themselves on how each individual
that most of these countries will be country will contribute to their com-
unable to meet the commitments signi the Kyoto mon target.
undertaken in Kyoto. g Of Ky In addmon polenml flexibility in

Instead of helping to solve this Protocol raises ! targets is provided
fmportant global problem, the Kyoto in the protouol through three mechs-
Protocol will delay progress by having .. nisms that would allow transfers or
created a treaty regime that effec- ﬁ‘ndame"ml questions crediting of emissions reductions
tively prevents key countries from the . Qf achieved in other countries: .
ever ratifying it, and which will there- about basis 1. Direct transfers or “trading” of

fore never enter into force.

U.S. foreign policy.

What Kyoto Says
In December 1997, most countries
of the world adopted the text of the Kyoto Protoco] to
the U.N. Framework Convention on Climate Change
(FCCC). More than 70 countries (mcludmg the US. )

emissions allowances among the
industrialized countries;

2. Joint implementation (JI) of
projects in ind Yo .
to reduce emissions by these countries; and

3. A Clean Development Mechanism (CDM) for
Y N . o .

i devel
n iy

] ot

have signed it, i g their political oc
seek ratification. Only two eounmes (Fiji and Tuvalu)
however, have ths far actually ratified the protocol.

If ratified by the U.S. Senate, the protocol would
require the 1.5, to reduce its gas emissions
that contribute to climate change to 7 percent below
their level in 1990 by the first comnutment penod of
2008-2012. ‘Targets for other i i

ing

However, the nules, modalities, verification proce-
dures and other aspects of these “flexibility meeha
nisms” are still to be fully worked out.

The Main Problem
 Can the Kyoto targets be met, either through
sctions alone or in combination with credits

{listed in Annex B of the_protocol} range from 8 per-
cent below 1990 for the Evropean Union to 10 pement
above 1990 for Iceland. Among the industriali

obxxmed through the treaty’s flexibility mechanisms?
In this article, T present estimates of the greenhouse

countries covered {this is important) are Russia, Ukraine
and several other formerly communist countries whose
economies have taken a nosedive since 1990.

The targets cover six human-related greenhouse
gases, including emissions from all sources. In princi-
ple, the targets should also include the removal of
these gases from the atmosphere by "sinks” {such as

forests and other that sbsorb CO, as they
grow), but how carbon sinks wnl]beﬁgured in to treaty
liance still must be

The states of the European Union will achieve their
common target of an 8 percent reduction (or 92 per-

gas emissions outlook for the U.S. and other industrial-
ized countries under two different scenarios, and com-
pare those projections with the targets agreed to by
these countries in Annex B of the Kyoto Protocol.

The main conclusions drawn from this analysis indi-
cate serious flaws in the protocol:

* The U.S. and most other industrialized countries
of the OECD cannot achieve their Kyuto targets
lhmugjuiommenmsuresaloneevenuﬁerdm best-
case (thans all ble &
are imph d to limit greenh gas

o The industrialized nations will dlerefore have
demand for credits from the flexibility mechanisms

cent of 1990 levels} jointly rather than i

such as i I trading to cover the gaps between
their emission targets and their actual emissions.

The p quires these to agree among

—— * The g
Robert A Rei an international It was

chicf U.S. of the UN. Fy % C former

! surplus of emission “credits™ that
tmgh(besvmlable fortmdmgfmml{mannd other
ist countries will not be enough to fill

on Climate Change (1992) and was alternate chief U.S.
negotigtor of the Muntreal Protocol on Orone-Depleting
Substances (1987). From 1990 to 1992, he was deputy
assistant secretary of State for environment, health and
ngtural resources.

the gap. While these countries” emissions are likely to
be lower than their Kyoto targets in the years 2008
2012, their surplus will be much less than the demand
from OECD countries.

* As a result, the cost to the U.S, of meeting its
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Table 1: Possible Demand for Emissions Credits

Kyoto 2010 2010 .
Country | I ssions. | Terget”: | gt | scemamo | "Dehcn® | sconario | "behen
GERMANY | 1210 79 956.0 1157.3 201.4 1048.2 923
ITALY 543.2 935 507.9 593.6 85.7 568.8 60.9
BRITAIN 7515 875 657.6 7376 80.0 665.4 7.9
evoray | 42352 92 38964 | 44551 558.7 41100 2136
JAPAN 13012 54 12230 | 15299 306.7 13691 459
Us. 58585 53 54484 | 72073 | 17588 | 66360 | 1187.6
OECD
TOTAL 133639 | 934 | 124803 | 154480 | 29677 | 14,2280 | 17485

2l A

This table projects d for

P fe issions credits (in million tons CO; e
flexibility mechanisms. Note that there are two possible deficits (that is, demand

uivalent) under the Kyoto Protocol
) given for each country. First,

under the trend scenario (business as usual) given by the author, each country has a deficit between expected emissions
and its Kyoto target. Under the “pain” scenario, countries make all possible efforts to reduce emissions, so the deficit is
in & Assocd .

smaller. Source: Ri

1,
Inter

Kyoto target, assuming unrestricted
use of the flexibility mechanisms,
will be quite high — almost as high
as the cost of meeting its target
without any flexibility mechanisms
(contrary to assertions by semior
administration officials).

The fact that the U.S. agreed to
such a result in Kyoto in December
1997, and further indicated its polit-
ical commitment to seek eventual
ratification by signing the protocol in
November 1998, raises some very
fundamental questions about the
basis for U.S. foreign policy in this
area and its future directi

The Pain Threshold Scenario:
All reasonable economically and
politically feasible measures are
taken to limit emissions (what might
be called “true best efforts”).

As with any i

Pain Threshold Scenario assumes
a country does all that it reasonably
can to limit emissions, up to the
point where further actions would
have unacceptable economic and

future conditions, these are not pre-
dictions but rather are projecti

of what might occur given certain
policy approaches by different coun-
tries. They frame the likely range
of results for each country.

The Trend Scenario is similar to
what is often referred to as “Business
As Usual” (BAU) in many studies.
H tudes the likely

); , it i

Scenarios for 2010

On the basis of a detailed analysis
of the situation of each industrial-
ized country, estimates have been
developed for emissions of each
greenhouse gas covered by the
Kyoto Protocol. In order to provide
a broader perspective, two different
scenarios for 2010 (the midpoint of
the first Kyoto commitment period)
were examined:

The Trend Scenario: Current
trends continue, including addition-
al reasonable measures that can be
justified as well for other reasons,
according to national political factors
(call that “continued good efforts™);

effects of a few more additional
measures than many BAU scenarios
might. In recent years the trend
has been for many governments to
seek to identify and implement

can that might limit greenhouse gas
emissions, as long as these measures
are economically justified and pro-
vide other benefits as well (such
as reduced local air poliution).
Actual emissions would undoub

for possibl social q (job losses,
disproportional regional impacts,
proj idespread hardship, etc.). It is
assumed that this threshold depends

in part on the current understanding
of the science of climate change,
or at least on public perceptions
regarding the risks of climate change
and related impacts.

This public perception will neces-
sarily differ from country to country.
For example, for some countries
(especially in Europe) a very high
value is placed on environmental
goals and people are willing to make
some sacrifices to achieve these
goals. In other countries this may be
less the case. Regional differences
in economic activity, which may
constrain a country more than
national average conditions might
suggest, are another variable.

edly be lower than the Trend
Scenario projections if the Kyoto
Protocol were to enter into force.
But there is a basic limit on what each
country can do to limit its emissions
through domestic measures. The
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Lifestyles and expectations regard-
ing the levels of certain conve-
niences and services differ as well.
Finally, priorities vary among coun-
tries regarding certain industrial
activities related to military and
security concerns.




It is most uniikely that countries
would go beyond the threshold of
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key OECD counmes under the two
d above. It can

pain on the basis of computer model
projecti pled with allegati

by politicians {but not supported by
most scientists} that recent weather
events are due to human i

be seen that for most countries the
targets are beyond even the best-
case situation of the Pain Threshold
Scenario, in which all eexmomncaliy
md Teas II £

Most people were unwilling to make
the kind of sacrifices that would be
beyond the Pain Threshold even in
the 1970s, when there were actual
local shortages of energy und a
four-fold increase in oil prices.

Both the Trend outlook and the
Pain Threshold outlook will un-
doubtedly change over time. New
technologieswill emerge and evolve.
These will affect the potential to

limit emissions in the future, but

measures have been taken.

The conclusion is unavoidable
that the Kyoto targets are unrealistic
and unachievsble, st Jeast based on

domestic measures alone. The U.S.

aliowances through the ﬁexxbxlm
If the emissi

the other hand, would be lower than
the target, then the country (Russia,
for example) has a “surplus” or
“supply” of emission allowances that
it could sell to those countries that
are in deficit relative to their targets.
Based on the estimates for 2010
shown in Table 1, it appears that the
OECD countries as a whole will have
a potential demand for credits or
) of b 1.7 and 3.0

target would imply an additional

reduction of 20 percent below its

Pain Threshold level in 2010, and of

30 percent or more below the Ttend
The ch in

activity and hfestyle that would be

required to achieve such a result are

cannot be anticipated with much unprecedented since World War 11
certainty. Social and political atti- Moreover, the impacts of such an
tudes will change, and may go in effort would differ greatly from one
either direction. And further devel- economic sector or region to another.
opments in the scientific understand- This kind of effort is clearly beyond
ing of possible human-induced cli- the limits of political feasibility.
mate change will undoubtedl} a.ﬂ"

popular perceptions, and jalty ‘The Supply/D d Problem
the Pain Threshold outlook, As mentioned above, the Kyoto

The scenarios used for the for-
merly centrally planned economies
sre somewhat different from the two
scenarios described above for OECD
vountries. The lower number corre-
sponds to a scenario where hardly
any improvement occurs in these
by
2010. The high estimate assumes
most of these countries have pro-
gressed reasonably well along lhe

ition path from Iy ph

to market economies hy that date,

Unrealistic Targets

During the negotiations that led
up to the Kyoto meeting, the United
States called for agreement on legal-
ly binding emission targets for all
industrialized countries. The U.S.
suidl such targets shoukl be “realistic
and achievable,”

I you look at Table 1. vou'll see
that's not what hippened. The table
compares the targets agreed to in
Kyoto (expressed as a Irction or
multiple of the 1990 base year) with
the likedy emissions of « smmber of

Protocol allows industrialized coun-
trigs that cannot meet their targets
through domestic actions alone to
use flexibility mechanisms, such as
international trading of emissions
credits or implementation of projects
in other countries. Assuming the
parties to the treaty ever agree on the
rules and guidelines for the flexi-
bility mechanisms, the question is
whether these mechanisms can en-
able the Annex B countries 1o meet
their Kyoto targets. The discussion
and analysis below assumes these
rules are agreed and place very few,
if uny, serious restrictions on the use
of these mechanisms. This is unlike-
Iy, based on developments thus far,

billion tons of CQg equivalent. The
Tow end of this range corresponds to
the Pain Threshold Scenario, under
which each of these countries takes
every reasonable economically and
politically feasible measure within
its borders first before looking for
credits from outside.

The largest part of the OECD
demand for credits, about 1.2 of the
L7 billion tons in the low estimate
and about 18 of the 3.0 billion
tons in the high estimate, is from the
U.S. These numbers may even be
on the low side, unless trends in the
transport sector (like cheap gasoline
and proliferating sport utility vehicles)
change rather significantly. The
biggrest issue affecting U.S. emissions
in the next 10 years is the restruc-
turing and opening up of electricity
markets, which could affect emissions
either way.

Against these estimates of poten-
tia] demand for credits, one must
look at the potentiul surplus or sup-
ply of credits from Russia and East-
e Europe. As noted, the supply
is ineasured by the degree to which
emissions for these countries may be
below the targets set for them in
Annex B of the protacol.  Because
the data for non-OECD countries is

but is simply a working
for duing our computations.
For each Annex B (industrivdized)
country, its emissions outlook ander
the two scenarios deseribed cudier
is compared with its Kyoto tanmet.
If the emissions wonld  exceed
the target, then the comtry has a
“defict” in its sceonnt and a resulting
“demand” for additional credits or

i}

of g fly poorer quality {or even
nonexistent), it is rather difficolt
to estimate the potential supply of
ion credits or alk The
Iest estimate {given these Hmita-
tions) is shown in Table 2 {(page 57)
to range between about 250 million
and slightly Jess than 1.3 billion
tons of CO, equivalent.
But the supply estimate of Table
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o gl e gty 1 T e e
on supply mij in theory million tons). In order to
available. However, all indications are economic li le surplus emissions available to trade
that full-scale emissions trading will l‘fmy internationally, China and India
not occur by 2008-2012 (the first com- : would have to have treaty limits on
mitment period). The only industrial- ] red by Kyoto are :[h:r emissions evefn higher wg::
ized country with any significant sur- . ir current rates of growth, whi
plus to sell is Russia, and it has already unprecedented since imply a doubling of emissions by
indicated publicly that it will not 2010. However, the major devel-
engage in emissions trading under World War I1. oping countries have given every

Atticle 17 of the protocol before 2013
at the earliest.

While Russia’s political future is hard to predict,
several considerations help to explain why Russia will
favor joint projects with foreign countries rather than
broad-scale emissions trading, Among these are nega-
tive experiences with privatization of swe‘held assets,

indication that they won't consider
any limit on their emissions.
In brief, then, the developing countries will not be a
source of ernissions credits that can be traded with the
industrialized nations.

jomt Projects: A Limited Solution

serious difficulty in organizing its d

distrust of international markets in general, and caution
about venturing too quickly into a market that does not
even exist yet.

Developing Countries: No Limits
Developing countries do not participate in trading
because they do not have emission limits. And no
major developing countries (China, India, Brazil, etc.)
will take on voluntary targets at this time b they

If trading will not be a source of signi-
ficant credits before 2013, then the only other way
the industrialized countries can get credits for protocol

li is through p that help other nations
limit greenhouse gas emissions. These come in two
categories.

Projects in Russia and Eastern Europe fall under
Article 6 of the Kyoto Protocol (Joint Implementation
or ]l) Projects in the developing countries, the Clean

are not willing to limit their economic growth. For
countries in the mid to later stages of rapid industrial-
ization, there is a high correlation between energy
ion (which gt Ily means COj, emissions}
and GDP. This is somewhat less the case for mature
economies like the U.S., although there is still a
correlation as long as the manufacturing sector con-
tributes a sngnﬁclmt portion of GDE.
Although Kazakhstan snd Argentina indicated a will-
ingness at Buencs Aires to consider emissions ceilings, it
is not yet clear what these limits might look like.
Neither country is likely to agree to limits on emissions that
would constrain in any way their economic growth
prospects. And even if they did accept targets that allowed
them to trade away any surplus, neither could ib

Mech (CDM), are covered by
Arhcle 12. However, such joint projects cannot begin
to generate enough credits to cover the OECD deficits.

Project-based credit supply is inherently much
less than the supply that might be available, theoreti-
cally, from emissions trading. Each project must be
organized, certified as adding to reductions that would
already occur, and meet other criteria still to be
defined. This means delays in starting such projects
and limited volumes of credits once the projects are
implemented.

A realistic project-based credit supply from Russia
and Eastern Europe (through JI) is probably only
about 100 to at most 300 million tons, or about 10 per-
cent of the demand from the OECD countries. In

jon, the maxi likely range for CDM credits

emghmmakeasgmﬁmntdlﬂ'elummrelmmﬂle
the OECD d d for credits

from all sources. The only
countries that might make a real difference, if they
were to accept emission limits that allowed them to
participate in emissions trading, are China and India.
But China’s CO, emissions alone grew by 21 percent
{about 600 million tons) between 1990 and 1995, while
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from developing countries by 2010 is at most 200-300
million tons. These two ranges can not be added
together, because donors will need to choose in some
cases between potential projects either in Eastern
Europe or in developing countries.

Taking all these considerations into account, the
total supply of credit from all three mechanisms is
probably about 200-500 million tons at most. Most of
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Table 2: Possible Suppliers of Emissions Credits
" 1950
Actual Kyoto High Resultin Low Resulting
Country Emissions Ta’:'get Scengario Surplus9 Scenario Surpius
BULGARIA 1258 115.7 108.1 76 87.6 281
ROMANIA 246.8 22748 2386 -11.6 19435 32.5
UKRAINE 916.3 9163 836.8 79.5 609.8 306.5 .
RUSSIA 3038.4 3038.4 28473 191.2 21610 8774 :
“f TOTAL
- 400 Countries 4552.7 4505.4 4256.9 2485

the credits would come from projects, either from
Joint Implementation or the Clean Development
Mechanism.  Of the total, emissions trading is ex-
pected to contribute very little in this time-frame, since
Russia has already indicated # is unlikely to participate
until later,

Even this range of credits from JI and CDM is quite
significant. It implies perhaps 3,000 to more than
10,000 projects, if the information about average
project size is any indication. But when this supply

is compared with the d

The analysis p d here has not addressed the
question of costs. Any future international market for
emission credits is going to be dominated by the largest
buyers (in this case the U.S.) and the largest sellers
{most likely Russia, at least in the near term). In such
a situation where the demand for credits far exceeds
the supply, the sellers of such eredits have no incentive
to price them cheaply and are likely to price them close
to the marginal cost of di i i ducti
for the largest buyer of credits. Thus, the cost to the
V.8, of achieving the Kyoto target with full use of the

shown in Table 1. this still leaves the U.5. and other
OECD countries far short of their Kyoto targets. I
the U.S, for example, were to acquire the entire
global supply of credits, this would eover less than
haif its needs in the best-case scenario and less than
10 percent of its needs in the worst case.

To eover the best-case deficit of the OECD coun-
tries (1.7 hillion tons) would require at least 20,000
projects and possibly as many as 40,000 projects, based

flexibility mechanisms is likely to be only slightly dis-
counted below the ocost that would be incurred without
the mechanisms.

Absence of Balance
One of the problems emerging from the Kyoto
results is an apparent lack of balance in the relative
commitments of different countries or groups of

on the experiences of countries to date with the pilot
phase of “petivities implemented jointly” under the
1992 Climate Change Convention. The higher deficit
in the Trend Scenario might require as many as 70,000

33

In trade there has ahways been
a req that the ions on tarifT reduc-
tions or other commitments of one country more or
less balance those of other countries. This halance k

buen ial in getting ag for ratificati
or approval of the final package.
Such for balance sppear not to have influ-

jects.
This is far beyond the capability of any
system to identify, cvaluate, certify, fund and monitor.

enced decisions on the Kyoto targets. The U.S. target
issions of b

Experts say that cven with 1 bnxclget

it wouk! be almuost impossible for the U.S. to process
more than 300 projects a year, and only about a thind of
these woukd probably mect standands and be spproved.

implies 3 reduction in 30 and 40
percent relative to where current trends would take
emissions by 2010, In contrust, the EU target is only
ubout 15 percent below the level where its current
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trends are leading. The lower EU
trend is due not to actions taken in

The U.S. approach

insisted: “If you build it, they will
eome (1 €., the new technologles

Europe to limit greenhouse gas seems based on

emissions but almost entirely to eco- selfless attltudes on the part of
nomic restructuring following German t major developing countries, will all
reunification and to liberalization of anal somehow materialize). Without
British electricity and coal markets. : . el such fundamental changes, the

There is an obvious concern on the mhgmsfa‘th m Kyoto targets can not be met.

part of some industries that the large . 3 But in fact, there are no guaran-
difference between the U.S. and EU environmentalism. tees that any of these changes will
commitments in Kyoto may lead to materialize, and numerous reasons
major distortions and adverse impacts to believe they will not materialize
on trade and This is further  in the required time-frame. After all, 2010 is almost

heightened by the total lack of any commitments
in the Kyoto Protocol by the developing countries
regarding their future energy consumption and
emission levels.

The Triumph of Ideology

The conclusions regarding the feasibility of the
Kyoto targets raise serious questions about the
way in which the U.S. approached the Kyoto negotia-
tions. In the past, the U.S. always knew more or less
what it could do, and what it could live with, from a
technical, economic and political point of view. This
has certainly been the case in every major trade

but also ch ized the U.S.
in negohahng the 1987 Montreal Protocol on ozone-
depleting sul ~— with sub: major amend-

meants in London (1990) and Oopenlmgen (1992) —
which has been frequently cited as one of the most
t ‘tmues

1 4

But this pragmatic approach was basi -

tomorrow in terms of the required tumover of major
capital stock (such as power plants, steel mills and
urban transport systems).

Environmentalism as Religion
There are a ber of llels b the
environmental ideology of the 1990s as found in
Westem Europe (and parts of the current U.s.
jon) and past ies. Those
who question the basic approach of this ldeology and
try to argue on the basis of facts and numbers are
:wcused of “old t.hmkmg A great deal of the new
d ! beliefs and a degree
of faith that oertam things will happen by a certain
time. This is the essence of the “technology forcing”
approach to environmental goals — i.e., forcing new

technology to come into being by fiat.

The more recent swing from pragmatism to
ldeology exemphﬁed by the Kyoto Protocol has
for America’s economic

ed in negotiating the Kyoto Protocol. Analysis was
done, to be sure, but it was largely to support preselect-
ed positions that were based more on ideclogy than
on a sohd understanding of what could actually be

hi h gas i Some
negouators were surprised, even shocked, when the
U.S. departed from its traditional approach and,
under specific guidance announced publicly by Vice
President Al Gore in Kyoto, agreed to targets that
appeared to be beyond any reasonable assessment of
feasibility.

The basic problem with the approach the U.S. has
taken on climate change is that it depends on
a relatively near-term fundamental change in people’s
thinking and behavior in both the U.S. and devel-
oping countries. It implies a leap of faith, as in the
fantasy-movie “Field of Dreams,” in which the hero
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well being, domestic politics and relations with other
countries, as well as the longer-term process of interna-
tional ooopemuon across a very broad range of issues.
There are big dangers in f g this

For example, a wrong-] -headed : appmecb to climate
change and other issues, rather than stimulating
the desired technological advances, may hinder
them by draining away too many resources for
short-term, narrowly focused results like the Kyoto
targets. Once industry and others have been forced
to make major capital investments in converting to
the best available current technologjes in order to meet
near-term targets, they will resist replacing these
investments in a few years with new superior tech-
nologies — the ic cost of p
of the relatively recent investments will simply be
too high. This in turn sends a negative signal back
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Focus

to the research side in terms of the market potential
for the new techn
And if the targets are sxmply beyond what is feasible,

environment.

Moreover, there is a real risk that the international
process by which the targets were negotiated may
b discredited. If the public believes these and

as my analysis suggests, then i
toward 8 more realistic approach is dekyed while
countries ponder how to achieve such targets, or how
to explaio their inability to move forward with the
ratification process. There are already signs that a
vumber of countries will hold back from ratifyi

other interational efforts tend to produce unrealistic
and unbalanced results, it may tum its attention
away from such efforts and withdraw its support. An
unworkable international regime casts doubt on other
similar

at least until they see the U.5. ratify. And the US.
Senate has already expressed grave reservations about
ratification.

Discrediting the Process
With each passing year, countries will be one
y&a.rcicsertcthebegmmngoftheﬁmcommmnent

Such 2 result would clearly be contrary to longer-
term U.S. interests, not only in the environmental
field but also in trade, security and many other areas.
But hopefully the Kyoto Protocol is an anomaly
and not really an indication of the general direction
of U.S. foreign policy. Rather, one hopes the US.
will return in the near future to its traditional

period in 2008, and will have
to rise in most countries in line with the Trend
Scenano As the nmpossxbxlny of many countries’

g the targets b more evident, there
is also hkely to be some finger-pointing in an effort
to blame the emb g result on None
of this can be considered beneficial for the global

h of g what is achievable and
delxverable, not only in environmental negotiations
but across the broader spectrum of international coop-
eration. Thlshaslmgbeenoneofthexealstrengths
of US. foreign policy, and it is an approach that
most of the rest of the world expects and needs from
the United States. B

Lire AFTER THE FOREIGN SERVICE?

For a futare issue, the Journal would like to hear from former Farengn Service
employees about your new lives. What was the transition like? How have you
incorporated knowledge acquired in the Foreign Service into your current

professxonal life?

(That includes pcaple now mntmmng Jor their former

agencies, or warkmg sn their previous fields in new capacities.) What about finances?
Public service and volunteer activity? Leisure pursuits?

We'd like to hear both from those who
retired after a lengthy career
and those who departed relatively early.

If you have an article you would like to write, are willing to tell your story to
the Journal, or have other suggestions, please contact the Journals editor,
Bob Guldin, by mail, e-mail {(guldin@afsa.org) or fax (202) 338-8244.
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THE KYOTO PROTOCOL
AND ENERGY-INTENSIVE INDUSTRIES

Robert A. Reinstein
Reinstein & Associates International

This paper briefly examines the situation of energy-intensive industries as they may be affected by
the Kyoto Protocol, which would require stringent reductions in the use of fossil fuels by those
industrialized countries that may ratify and implement it. These industries are especially important
to the economy and would probably be disproportionately and adversely affected by the Protocol.

Greenhouse Gas Emission Limits Under the Kyoto Protocol

On December 11, 1997, more than 160 countries adopted the text of the Kyoto Protocol to the UN
Framework Convention on Climate Change (FCCC). The purpose of the Protocol is to limit
human emissions of greenhouse gases (GHGs) in order to try to diminish possible human influence
on the global climate system. Scientific computer models suggest that without any actions to limit
emissions of these gases, there may be serious and possibly irreversible changes in the climate system
over the long term (50 to 100 years).

The Protocol was opened for signature at UN Headquarters in New York on 16 March 1998 and
many countries have since signed the Protocol, indicating their political commitment to seck
ratification in accordance with their national constitutions and laws. The Protocol will enter into
force following ratification by at least 55 countries accounting for at least 55% of 1990
industrialized-country carbon dioxide (CO,) emissions.

The Kyoto Protocol would require each industrialized country that ratifies it to limit its emissions of
six GHGs during the period from 2008 to 2012 to the levels set forth in Annex B to the Protocol.
The overall objective is a reduction for these countries as a whole of at least 5% below the level of
emissions in 1990. Developing countries, however, would have no obligations under the Protocol

to limit their emissions.

Individual country targets in Annex B range from an 8% reduction for EU countries and most other
European countries to a return to 1990 levels for Russia and Ukraine and increases of up to 10%
above 1990 levels for three countries (Norway, Australia and Iceland), because of special national
circumstances in these countries. The US target is a 7% reduction from 1990 levels, while Japan
and Canada each pledged to a 6% reduction.

The targets cover six human-related greenhouse gases: CO, (from all sources), methane (CH,),
nitrous oxide (N,0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride
(SF,). For the last three gases, which account for a very small proportion of total emissions,
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countries may choose either 1990 or 1995 as the base year for purposes of reduction commitments.

In addition, potential flexibility in meeting national targets is provided in the Protocol through three
mechanisms that would allow wransfers or crediting of emissions reductions achieved in other
countries, as follows:

. Article 6 allows Annex B Parties to share emissions credits resulting from joint
implementation (J1) of projects that result in niet reductions of GHG emissions.

. Article 12 establishes.a Clean Development Mechanism (CDM) under which funding of
approved projects in non-Annex B (developing) country Parties is to promote sustainable
development and also generate emissions credits for donors.

. Article 17 allows for the possibility of transfer of credits or allowances through international
emissions trading.

However, the rules, guidelines, modalities, verification procedures and other aspects of these
‘mechanisms are still to be agreed by countries.

The Kyoto Protocol Would Place Severe Limits on Energy Use

The most important greenhouse gas in terms of human emissions is CO,, accounting for over 80%
of total emissions of all six Kyoto Protocol gases by industrialized countries. About 97% of CO,
emissions result from the combustion of fossil fuels {coal, oil and natural gas). These fuels, in turn,
account for about 85% of total energy use. Thus, any targets for limiting GHG emissions will have
a significant impact on energy use.

The Kyoto targets in particular would impose very severe limits on energy use. Most countries’
emissions are projected to rise significanty by 2010. US emissions, for example, have been projected
to increase by 30% or more over 1990 levels by 2010 if they continue to follow the pattern of recent
years, which has already included improvements in energy efficiency. The US Kyoto target of a 7%
cut from 1990 levels would thus require an overall reduction of nearly 40% from where emissions
are likely to be in a little over 10 years.

Who are the Epergy-Intensive Industries?

The energy-intensive industries are basic manufacturing industries that transform raw materials and
semi-finished goods into finished goods that are used throughout modern societies. Any process that
involves the physical and/or chemical transformation of material requires significant energy inputs.
If you make things, you have to use energy. Examples of energy-intensive industries include:
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Chemicals: This sector includes petrochemicals, basic inorganic chemicals, plastics, synthetic
fibers, rubber, fertilizers and a broad range of other products that are used either directy as
consumer products or indirectly as inputs to further manufacturing processes. Chemical
industry products vary in their energy intensity but all use substantial amounts of energy,
usually in the form of heat, in order to bring about chemical transformation of the inputs.
Some chemical industry subsectors, such as plastics and rubber, also require energy for
physical transformations to shape the final product.

Petroleum refining;: This sector transforms crude oil input into a broad range of fuels (such
as gasoline, diesel fuel, LPGs, kerosene, home heating oil, jet fuel and heavy industrial fuel
oil) and other non-fuel products (such as lubricating oils and greases, waxes and asphalt).
The basic process begins with boiling the input crude oil and separating it into components
through fractional distillation. Further transformation of the intermediate streams into
finished products also requires substantial amounts of heat for chemical transformation.

Primary metals: This sector includes a number of subsectors such as iron and steel,
aluminum, copper, lead, zinc, and magnesium. Large amounts of energy as heat and other
inputs are required for the physical and chemical transformation of metal ores into basic
metal products and for the further physical transformation of these products into finished
products.

Construction materials: This sector includes cement, brick, lime, glass and other materials
used in construction of buildings, roads and other aspects of the physical infrastructure of
the economy. The production of these products from mineral ores and other raw material
inputs is extremely energy intensive and may account for up to half of the cost of production
of some products.

Pulp and paper: This sector includes not only the many types of paper but also cardboard
and other paper-based packaging materials. The conversion of cellulosic raw material from
trees and other plants is very energy intensive, and the industry has made major efforts to use
various byproducts of the conversion process as a source of energy.

Why Are These Industries Important to National Economies?

Large sectors of the downstream economy (other industries and consumers) are dependent on the
output of these basic energy-intensive industries. To illustrate how widespread this dependency is:

The transport sector would come to a complete halt without the gasoline, diesel fuel and jet
fuel produced by refineries.

Without steel, aluminum, plastics and rubber, there would be no automobiles, trucks or
airplanes in the first place.
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. There would be no building construction without cement, bricks and glass, and without the
insulation that also is produced by encrgy-intensive industries.

L] Almost alf furniture and appliances would disappear without the plastics, wood composites,
metals, synthetic fibers, foam insulation and other material that account for most of their
production.

. Medicines that are derived from organic chemicals would not be available.

. Many foods would not be available because of the lack of packaging and insulating materials
produced by the chemical and pulp and paper industries, and the lack of refrigeration that
also depends on the output of the energy-intensive industries.

° Even many of the clothes we wear depend on the output of these sectors.

Adverse impacts on the energy-intensive industries would affect other sectors as well. Some
requirements could be met by imports, but there could also be some supply interruptions. Although
the energy-inteasive industries employ many people, they are not especially labor-intensive.
However, employment by the downstream industries that depend on the output of energy-intensive
industries numbers in the millions, and could be adversely affected by any impacts on energy-
intensive industries. And those jobs that are provided by the energy-intensive industries are relatively
high-paying “white-collar” and “blue-collar” jobs, so that any job losses that might occur would
have proportionately greater impacts on a per-capita basis.

For a number of countries there is also a national security aspect to the energy-intensive industries.
Many of these sectors would be critical to meeting national security objectives in the event of a
threat to the country that required a reallocation of raw materials and basic industrial output.

An effective response to climate change through improvement of energy efficiency throughout the
economy could also be adversely affected by measures that hurt the ability of these industries to
develop new technologies and products by significantly reducing capital available for research and
development. Although these industries consume significant amounts of energy, they also contribute
o saving significant amounts of energy through the products they produce, for example, foam
insulation, light-weight aluminum products, plastic car bumpers and other parts that improve
vehicle fuel efficiency by reducing vehicle weight, and so forth. |

How Arc Energy-Intensive Industries Affected by Changes in Energy Prices?

Energy-intensive industries are significantly affected by anything that changes the cost of energy. In
terms of how energy costs affect the overall cost of production for these industries, for example,
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The cost of crude oil is about 85% of total cost of materials for petroleum refining, and
represents about three-fourths of the value of shipments by this sector. Nearly 10% of the
crude oil input to refineries is consumed as refinery fuel.

About 70% of the cost of producing plastics and resins, and over half the cost of production
of synthetic fibers, is for purchase of oil and gas for fuel and feedstock. For other organic
chemicals the cost is almost as high.

About two-thirds of the cost of ammonia and other nitrogen fertilizer production is for fuel
and feedstock.

Over half of the cost of hydraulic cement production is due to energy costs.

For primary aluminum, energy in the form of electricity represents about half the cost of
production.

In the context of the larger economic situation of these industries, including not only production
costs but other factors as well:

]

Because the output of most energy-intensive industries is a commodity prodnct, it must
compete on world markets on the basis of price.

Even small changes in energy costs can seriously affect the competitiveness of these products.

For this reason, many of the manufacturing facilities of the encrgy-intensive industries were
either substantially improved in energy efficiency or else shut down in response to the
rapidly increasing energy prices of the 1970s and early 1980s.

As a result of this earlier intense focus on reducing energy consumption, they do not have
many “low cost” reduction alternatives available today.

As a group, they have already (for the most part) switched to natural gas, they are the largest
owners of natural gas-fired cogeneration, and they have installed relatively energy-efficient
equipment.

These industries are very capital-intensive. Their plants last from 20 to 50 years and capital
stock turnover is slow and expensive.

Break-through technology that provides “significant” energy efficiency improvement is being
sought because it is the key to improvement in competitiveness; however, it takes a
significant amount of time and investment to create such technology, and even longer to
eventually incorporate it into the capital stock.
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In these respects, energy-intensive industries differ in some important ways from the other sectors
that are the principal sources of GHG emissions (electric utilities, transportation, and residential and
other buildings}. Among the other differences:

. Because they have few options for switching to alternative energy sources or technologies, an
absolute limit on their emissions as part of an overall national emissions target is incc
with the ability of these industries to grow and provide the products that society demands.

. The cost of measures to limit GHG emissions, such as energy taxes and/or carbon permits,
would detract from the desired behavior of these industries of investing in new technology
development and new less carbon intensive capital equipment.

. Between 1980 and 1994, overall energy use by all US industries fell by 21% and that of key
energy-intensive industries by 24%, while total US energy use increased by 13%.

. This compares rather dramatically with the increases in energy use by other US sectors over
the same period, for example by electric utilities (31%), by transportation (22%) or by other
sectors, including residential and other buildings (8%).

. For all G-7 major industrialized countries combined (Canada, France, Germany, Italy,
Japan, UK and US), the changes over this same period were a 12% reduction for all
industries and a 9% reduction by key energy-intensive industries, as contrasted with an
increase in total energy use of 14%; utilities increased by 44%, transportation by 27% and
other sectors by 12%.

L Of great concern to energy-intensive industries is the potential of an industry-wide or
company limit on emissions that would penalize them by having to pay twice: once for
historical energy efficiency investments and secondly for purchase of carbon permits or other
flexibility necessary to allow them to meet basic economic needs.

How Are These Industries Potentally Affected by the Kyoto Protocol?

The sensitivity of the international competitiveness of energy-intensive industries to any major
change in energy prices raises a number of concerns regarding the stringent targets contained in the
Kyoto Protocol. Because the Protocol would require reductions in fossil fuel use ranging from at
least 10% below projected levels to possibly 40% or more, it is inevitable that there would be a very
significant impact on energy prices.

Most of these industries have few options for the introduction of fundamentally new technologies
that can result in dramatic improvements in energy efficiency. As noted, many already made
investments in the past in order to improve efficiency for economic reasons, Because these industries
compete in global markets where developing country producers would not face similar emission
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targets, most would simply have to absorb price increases for fuels and raw materials.

Even among industrialized countries, there are significant differences in the way in which each
country must limit its emissions.

. The targets vary from one country to another, ranging from 8% below 1990 levels to 10%
above 1990 leveis.

. Countries differ significantly in their available energy mix, with some having plentiful
domestic resources and other having few or none, some having plentiful hydro power or
other emission-free sources and other having none, and so forth.

. Countries differ in how their emissions are divided among individual sectors, with some
having a high percentage from the electric utility sector and others a low percentage (refated
to the available energy mix), some a high percentage from heating and cooling of buildings
and others a low percentage (because of differences in climate), and so forth.

All these differences translate into significant differences in the way in which energy-intensive
industries in each country will be affected by that country’s implementation of the emission limits
under the Kyoto Protocol. And this in turn means shifts and distortions in international markets for
the products made by these industries.

These distortions may be further influenced by the particular measures 2 country adopts to meet its
Kyoto target. For example, some countries may use taxes to reduce demand for energy, while others
may usc other forms of regulation. Taxes may be applied uniformly among all energy users or may
favor some forms of energy over others and some users over others. Some governments may exempt
their energy-intensive industries from taxation while others may not.

The use of emission trading schemes to create flexibility in the achievement of emission limits would
also raise energy prices because users of fossil fuels would have to bid for emission allowances under
such an approach in order to meet their energy use requirements. Since the supply of such
allowances (as determined by each country’s Kyoto target) would be significantly below the
potential demand, the price of the allowances would be very high, and would grow higher over
time. The cost to industry of acquiring the necessary allowances would be added onto the basic price
of encrgy. Other energy users might have more flexibility and be in a better position to offer higher
prices for the allowances than many energy-intensive industries could afford to pay in a competitive
global market for their output.

Moreover, a majority of countries (the developing countries) do not have any emissions targets at
all. Thus there is the potential that energy-intensive industries may feel pressured or forced to move
their production facilities to these countries in order to maintain their competitiveness in world
markets, In such 2 situation, there would be no overall benefit to the global environment but simply
a shift of economic activity (including jobs) from one location to another.
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Investment in individual projects to reduce encrgy use (and emissions) in other countries in order to
gain emission-reduction “credits” through the project-based flexibility mechanisms in the Kyoto
Protocol (CDM and JI) may offer only limited opportunities to encrgy-intensive industries. Because
of the intense global competitiveness, such companies investing in the CDM projects that may
directly or indirectly support their competitors (in the developing country) is not likely. Such
companies would only consider investing in their “own” plants in developing countries.

All of these considerations serve to highlight the dilemma of the energy-intensive industries in
relation to the Kyoto Protocol. These industries, like all businesses, seek to grow and share in the
overall growth of the global economy. As the world’s economy grows and more countries become
developed, the demand for the contributions of these industries to society grows even faster. But in
order to grow and meet these societal requirements, these industries must consume energy, and that
means they must increase their emissions.

Yet the Kyoto Protocol would set limits on their ernissions in most countries that are far below the
levels that would occur under the most optimistic assumptions. Even with the most modest growth
assumptions and with all reasonable improvements made in their energy efficiency, these industries
simply can not reach the Kyoto targets. In this situation, how are they to meet the growing needs of
more and more of the world’s people? The special situation of the energy-intensive industries will
need to be addressed by governments in 2 manner somewhat different from that for other sectors.
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UNITED STATES: CHANGES IN ENERGY USE BY SECTOR, 1980-1994

1980 1985 1990 1994
Total (thousand TOE)
Industry 445,557 389,232 382,258 352,507
Jiron & steel 42,139 27,615 26,118 16,076
Chemicals 65,955 57,276 76,503 79,924
Nonferrous metais 12,085 8,395 7,222 7,823
Non-metallic | 10,500 11,326 10,587 10,229
|Paper, pulp & print 42,836 44,998 21,356 17,325
Heavy industries 173,516 149,610 141,786 131,376
Total energy supply 1,800,962 1,771,233] 1,913,590, 2,037,976
Electric utilities 327,515 363,735 415,983 429,259
{Industry 445,557 389,232 382,258 352,507
{Transportation 432,932 449,899 502,013 530,118
Other 398,175 398,775 403,359 429,363
Change vs. 1980
Industry 1.000 0.874 0.858 0.791
Iron & steel 1.000 0.655 0.620 0.382
Chemicals 1.000 0.868 1.160 1.212
L metals 1.000 0.695 0.598 0.647
Non-metallic minerais 1.000 1.079 1.008 0.974
Paper, pulp & print 1.000] 1.050 0.499 0.404
Heavy industries 1.000 0.862 0.817 0.757
Total energy supply 1.000 0.983 1.063 1.132
Electric utilities 1.000 1111 1.270 1.311
Industery 1.000 0.874 0.858 0.791
| Transportation 1.000] 1.039 1.160] 1.224
Other 1.000, 1.002 1.013 1.078

Source: International Energy Agency, Energy Balances of OECD Countries
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G-7 MAJOR INDUSTRIALIZED COUNTRIES: CHANGES IN ENERGY USE BY SECTOR, 1980-1994

1980 1985 1990 1994

Total (thousand TOE)

Industry 873,598 793,801 802,607 765,291
iron & steel 141,365, 116,101 111,797 97,336
Chemicals 182,515 174,146 200,470 209,775
Nonferrous metals 27,585 22,126 21,316 23,135
Non-metallic minerals 47,307 44,389 44,674 43,726
Paper, pulp & print 70,782 73,126 52,784 54,159
Heavy industries 469,555 429,887 431,042 428,131
Total energy supply 3,231,433 3,226,686 3,499.234| 3,695,089
Electric utilities 533,490 615,453 713,119 769,402
Industry 873,598 793,801 802,607 765,291
Transportation 673,304 696,226 804,120 856,728
Other 750,542 767,334 780,210 840,632
Change vs. 1980

Industry 1.000 0.909 0.919 0.876
lron & steel 1.000 0.821 0.791 0.689
Chemicals 1.000 0.954 1.098 1.149
Nonferrous metals 1.000: 0.802 0.773 0.839
Non-metallic minerals 1.000 0.938 0.944 0.924
Paper, pulp & print 1.000 1.033 0.746 0.765
Heavy industries 1.000 0.916 0.918 0.912
Total energy supply 1.000 0.999 1.083 1.143
Electric utilities 1.000; 1.154 1.337 1.442
Industry 1.000 0.909 0.919 0.876
Transportation 1.000 1.034 1.194 1.272
Other 1.000 1.022 1.040 1.120

Source: international Energy Agency, Energy Balances of OECD Countries

10
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KYOTO PROTOCOL:
EMISSIONS OUTLOOK & FLEXIBILITY MECHANISMS

Robert A. Reinstein!
President, Reinstein & Associates International

Abstract

The following paper” examines the outlook for greenhouse gas (GHG) emissions of industriatized
countries in the year 2010 in relation to the emission limitation and reduction targets agreed to in
the Kyoto Protocol adopted by most countries of the world in December 1997. It further examines
whether certain flexibility mechanisms included in the Protocol would enable countries unable to
reach their targets by domestic measures alone to offset any shortfall by “credits™ obtained through
these mechanisms. Finally, the paper discusses the implications of these results for the eventual
ratification of the Protocol by a sufficient number of countries to trigger its entry into force.

Major Conclusions

The major conclusions of the paper are the following:

Relatively few countries are on an emissions path, even under the most optimistic scenario,
that would enable them to meet the Kyoto targets.

Rules, guidelines, modalities, procedures and so forth governing the flexibility mechanisms,
including for monitoring and verification of results, are unlikely to be agreed in any great
detail for a few years.

Even if these rules are agreed and place almost no restrictions on the use of credits from the
flexibility mechanisms, the range of demand for such credits exceeds the likely supply of
credits by a factor of at least 2 and possibly more than 10.

Given this outlook, the United States (the world’s largest GHG emitter) is unlikely to be
able to obtain the necessary agreement to ratification from the US Congress, and enough
other countries will probably withhold ratification as well, so that the conditions for entry
into force specified in the Protocol will not be met.

A new separate legal instrument (treaty) is probably necessary to modify certain provisions
of the Protocol in order to allow key countries to ratify; this new instrument would be
negotiated sometime between 2003 and 2006
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Overview of the Kyoto Protocol

On December 11,1997, more than 160 countries adopted the text of the Kyoto Protocol® to the
UN Framework Convention on Climate Change (FCCC)*. The Protocol was opened for signature
at UN Headquarters in New York on 16 March 1998 and many countries have since signed the
Protocol, indicating their political commitment to seek ratification in accordance with their national
constitutions and laws. The Protocol will enter into force following ratification by at least 55
countries accounting for at least 55% of 1990 industrialized-country CQO, emissions.

The Kyoto Protocol would require each industrialized country that ratifies it to limit its emissions of
six greenhouse gases during the period from 2008 to 2012 to the levels set forth in Annex B to the
Protocol. The overall objective is a reduction for these countries as a whole of at least 5% below the
level of emissions in 1990. Individual country targets in Annex B range from an 8% reduction for
EU countries and most other European countries to a return to 1990 levels for Russia and Ukraine
and increases of up to 10% above 1990 levels for three countries (Norway, Australia and Iceland),
because of special national circumstances in these countries. The US target is a 7% reduction from
1990 levels, while Japan and Canada each pledged to a 6% reduction.’

The targets cover six human-related greenhouse gases: carbon dioxide (CQ,), methane (CH,),
nitrous oxide (N,0), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride
(SF,). Emissions are to be counted for all sources of these gases, but the methodology for counting
uptake of these gases by sinks, while agreed in principle, has yet to be determined. For the last three
gases, which account for a very small proportion of total emissions, countries may choose either
1990 or 1995 as the base year for purposes of reduction commitments.

The Member States of the European Union will achieve their common target of an 8% reduction
(92% of 1990 levels) jointly rather than individually, in accordance with Article 4 of the Protocol.
This requires these countries to agree among themselves on how each individual country will
contribute to the achievement of their common target. The burden-sharing among EU Member
States should also take into account differences in national circumstances among the Member States
as specified by the Council Conclusions adopted by EU environment ministers in March 1997.

In addition, potential flexibility in meeting national targets is provided in the Protocol through three
mechanisms that would allow transfers or crediting of emissions reductions achieved in other
countries, as follows:

. Article 6 allows Annex B Parties to share emissions credits resulting from joint
implementation (JT) of projects that result in net reductions of GHG emissions.

[} Article 12 establishes a Clean Development Mechanism (CDM) under which funding of
approved projects in non-Annex B (developing) country Parties is to promote sustainable
development and also generate emissions credits for donors.
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(] Article 17 allows for the possibility of transfer of credits or allowances through international
emissions trading.

However, the rules, guidelines, modalities, verification procedures and other aspects of these
mechanisms are still to be agreed by countries.

National Circumstances and the Approach to Estimating Emissions

There are many significant differences in national circumstances that directly and indirectly affect a
country’s emissions pattern, and its ability to meet a particular target for future emissions levels.
This was recognized already in the original Framework Convention in 1992, which states that
efforts to limit emissions will take into account “the differences in these Parties’ starting points and
approaches, economic structures and resource bases, the need to maintain strong and sustainable
economic growth, available technologies and other individual circumstances, as well as the need for
equitable and appropriate contributions by each of these Parties.”

Differences in starting points and approaches can include such differences as, for example,
differences in climate, geography, location, levels of energy efficiency already achieved before 1990
and other factors that clearly affect energy use and the potential to reduce further emissions of CO,
and other greenhouse gases. Included in economic structure and resource bases would be not only
the energy resources and available fuel mix but also factors like energy-intensive manufacturing
industries based on non-energy resources such as forests.

Any assessment of the emissions outlook of each country must also take into account specific
measures that may be available to that country, including the technical, economic and
political/market feasibility of various measures, as well as unique social and cultural conditions.

Taking all such factors into account, as well as various political considerations unique to each
countries, an in-depth analysis of historical emissions patterns and the emissions outlook has been
developed for each Annex B country for the period 2008-2012, assuming the year 2010 as
representative of the period (as discussed below).

Sources of emissions have been examined by sector for each of the three principal anthropogenic
GHGs: CO,, CH, and N,0. In addition, CO, emissions from fuel combustion were also analyzed
by fuel source (coal, oil and natural gas). Emissions were examined only in the aggregate for the
three additional categories of GHGs covered by the Kyoto Protocol: HFCs, PFCs and SF,. For
several countries there was no information on these gases, but since the effect of these gases is quite
small, they were simply not included in the estimates for these countries. '

2010 Target vs. 2008-2012 Multi-Year Target
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A few relatively simple calculations reveal the differences between the Protocol five-year
commitment period and the alternative of a single-year target for the year 2010. In principle the
multi-year approach gives added flexibility. But it can also make the target more difficult, depending
' on national circumstances and the specific measures implemented in order to reach the target.

The main reason for this is that most measures planned by countries to limit their emissions are one-
time measures, such as switching from coal to natural gas, that will not be repeated in later years.
One time reductions have quite a different effect from basic structural changes that result in a steady
downward trend in all future years. All changes in fuel mix to lower-carbon or carbon-free energy
sources result in one-time reductions. Increased building efficiency through greater insulation, more
efficient windows and doors or more efficient lighting is also a one-time change. All of these
measures lower the base line of emissions when initially implemented and also lower the rate at
which emissions might otherwise increase in the future.

However, if the switch is to a lower-carbon fuel, then future increases in energy demand, associated
for example with economic and population growth, will mean increases in emissions, although at a
lower rate than would occur with 2 more carbon-intensive fuel. Buildings and automobiles may be
more efficient, but increased population will mean more buildings and more cars, and thus more
emissions.

What this means is that countries already need to make one-time reductions by 2008. The longer
they delay after that, the more difficult it will be to meet their target. And even if they meet the
target in 2008, they will need to find additional measures to compensate for emissions growth that
might otherwise occur after that. If the total effect on emissions of economic and population growth
between 2008 and 2012 is, for example, 2% annually, then additional measures will be required to
offset more than 8% increased emissions even after reaching the target in 2008.

The only way to avoid this constant pressure to find new measures every year to offset growth that
would otherwise occur is to make fundamental changes in technology and investment that result in
decreased emissions in every year as the new technologies are introduced through the turnover in
capital stock. However, the timeframe 2008-2012 is much too early to realistically expect that kind
of structural change on a scale that would permit the achievement of the Kyoto targets.

One may draw two general conclusions from these considerations of the multi-year target included
in the Kyoto Protocol:

° If a country can’t reach its Kyoto target by 2008, it will have problems reaching it over the
following four years.

. If a country has not reached the target by 2010, it probably can’t reach it at all.

Scenarios for 2010
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In order to provide a broader perspective on the outlook for industrialized-country GHG emissions,
two different scenarios for 2010 are examined for OECD countries:

(] Trend Scenario: current trends continue, including additional reasonable measures that can
be justified as well for other reasons, according to national political factors (continued good
efforts)

L TPain Threshold Scenario: all reasonable economically and politically feasible measures are
taken to limit emissions (true best efforts)

As with any scenarios for possible future conditions, these scenarios are not predictions but rather
are projections of what might occur given certain policy approaches by different countries. They
frame what are considered to be the likely range of results for each country.

The Trend Scenario is similar to what is often referred to as “Business As Usual” (BAU) in many
studies. However, it includes the likely effects of a few more additional measures than many BAU
scenarios might, since the trend is for governments to seek to identify and implement whatever
reasonable measures they can that might limit GHG emissions while providing other benefits as
well.

The actual emissions would be lower than the Trend Scenario projections if the Kyoto Protocol
were to enter into force. But there is a basic limit on what each country can do to limit its emissions
through domestic measures. The Pain Threshold Scenario assumes a country does all that it
reasonably can to limit emissions, up to the point where further actions would have unacceptable
economic and social consequences (job losses, disproportional regional impacts, individual hardship,
etc.). It is assumed that this threshold depends in part on the current state of understanding of the
science of climate change, or at least on public perceptions regarding the risks of climate change and
related impacts.

This point will necessarily differ from country to country. For example, for some countries a very
high value is placed on environmental goals and people are willing to make some sacrifices to
achieve these goals, while in other countries this may be less the case. Regional differences in
economic activity, which may constrain a country more than national average conditions might
suggest, are also different from one country to another. Lifestyles and expectations regarding the
levels of certain conveniences and services differ as well. Finally, certain industrial activities that are
related to military and security concerns are more important to some countries than to others.

It is most unlikely that countries would go beyond this threshold on the basis of computer model
projections, coupled with allegations by politicians (but not supported by most scientists) that
recent weather events are due to human GHG emissions. Most people were unwilling to make the
kind of sacrifices that would be beyond the Pain Threshold even in the 1970s when there were
actual local shortages of energy and a doubling of oil prices.
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It is worth noting that both the Trend outlook and the Pain Threshold outlook will change over
time. New technologies will emerge and evolve. These will affect the potential to limit emissions in
the future, but can not be anticipated with much certainty today. Social and political attitudes will
change with time, and may go in either direction. And further developments in the scientific
understanding of possible human-induced climate change will certainly affect the outlook, especially
the Pain Threshold outlook, but again these can not be anticipated with much certainty today.

The scenarios used for the non-OECD Annex B countries (formerly centrally planned economies)
are somewhat different from the two scenarios described above for OECD countries. The lower
number corresponds to a scenario where hardly any improvement is made in these countries’
economic situation by 2010, while the high estimate assumes most of these countries have
progressed reasonably well along the transition path from centrally planned to market economies by
2010:

(1) Higher economic growth scenario: good progress is made on the transition of the
economy from centrally planned to market-based, including investments to improve energy
efficiency as electricity production and industrial output increase

(2) Lower economic growth scenario: progress on the transition of the economy from
centrally planned to market-based is slow, with fewer investments to improve energy
efficiency but much smalier increases in electricity production and industrial output

Summary of Emissions Outlook

The emissions outlook for OECD countries, based on preliminary estimates for each country, is
shown in Tables 1 and 2 in terms of CO, and in Tables 1A and 2A in terms of carbon equivalent.
Table 1 gives the projections for CO, emissions from fuel combustion, and Table 2 for all six gases
covered by the Protocol. As can be seen from a comparison of the two tables, energy-related CO,
emissions are the largest part of human emissions of greenhouse gases.

When the emission outlooks in Table 2 are compared with the targets set out in Annex B of the
Kyoto Protocol, it is apparent that relatively few countries are on an emissions path, even under the
Pain Threshold Scenario, that would enable them to meet the Kyoto targets. The question then
arises: Can these countries find a way to meet their commitments either by implementing the
commitments jointy under Article 4 of the Protocol or by obtaining various emissions credits from
other countries through the flexibility mechanisms of Articles 6, 12 and 17 of the Protocol?

Table 2 shows that the European Union is unlikely to meet its joint target of an 8% reduction from
1990 levels, regardless of how this commitment is divided up through the EU burden sharing. The
specific details of the burden-sharing have been discussed elsewhere and will not be addressed here.
However, it is apparent from a review of the individual burden-sharing targets in relation to the
projections in Table 2 that the impacts of the burden-sharing on individual EU Member States vary
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The utility sector accounts for about 40% of total US CO, emissions from fucl consumption. Fossil
fuels are the source of nearly 70% of net electricity generation, and coal accounts for the largest part
of this, although natural gas use is increasing significantly in recent years. Nuclear contributes about
20% of US electricity and hydro somewhat less than 10%, with other sources (geothermal, solar,
wind, biomass and combustible waste) accounting for more than 6%.

The abundance of economic and secure coal supply has been the main reason for the dominance of
coal in electricity generation over the years. Requirements to reduce emissions of sulfur dioxide
(50,) and other pollutants from 1990 were anticipated to cause a major decline in coal use, but the
reform of rail transportation rates enabled many utilities to obtain low-sulfur coal from Wyoming
and other western sources at economic costs and still meet their emission reduction targets. This has
kept utility CO, emissions high even while their other emissions were declining significantly.

In the transport sector, the second largest source of US emissions, low population density in many
areas limits public transport options which might reduce emissions. Even in more densely populated
areas the suitability of mass transport is adversely affected by decades of poor land-use planning. The
gradual disappearance of old rights-of-way contributes as well to lack of rail options for mass
transport.

But beyond these factors there is the lifestyle issue. The US consumer continues to demand fairly
large, powerful automobiles that will require increased amounts of oil in coming, years, While
pressure in a few urban areas may push some drivers away from the traditional auto preferences, in
most of the rest of the country these will continue to be the rule.

The outlook for the US depends on a number of treads. As noted, the largest source of US

emissions is the utility sector, and several factors contribute to a likely increase in emissions by 2010.

For example, competition in the electricity sector and increasingly open access to transmission lines

is forcing utilities to lower their costs by maximizing the use of generation capacity with the

cheapest marginal cost. For most utilities this means older coal-fired plants that are fully amortized.
Coal today accounts for nearly 60% of US electricity generation.

In addition, over the next two decades more than half of the operating licenses for the nearly 110
US nuclear units will expire and management will face difficult choices about how to replace this
capacity. Of these, 11 licenses expire by 2010, 34 expire between 2011 and 2015 and 15 expire
between 2016 and 2020. Public attitudes in the US are not favorable toward continued or increased
nuclear use, and the replacement capacity for any units decommissioned will likely be based on
natural gas and coal.

Population growth is another factor contributing to the projected growth in US emissions. Between
1990 and 2010 the US population is expected to grow by nearly 20%, mostly because of
immigration. This means the new US residents will begin consuming energy, and emitting CO,,
almost as soon as they arrive in the US.
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considerably in regard to relative difficulty in meeting these targets.

The likely failure of most OECD countries to be able to meet the Kyoto targets through domestic
actions alone raises the critical question of whether the flexibility mechanisms provided in the
Protocol may enable these countries to offset the resulting shortfall. This in turn leads to two
different questions:

(] Will the rules to be agreed for the flexibility mechanisms permit countries to take full
advantage of these mechanisms?

[ Will the potential supply of credits under the flexibility mechanisms be adequate to meet the
likely shortfalls of countries relative to their Kyoto targets, assuming the answer to the first
question is affirmative.

Each of these questions is addressed in following sections of this paper.

US Emissions Outlook Is Key to Global Situation

Because the US is the largest single GHG emitter in the world, and will fall short of its Kyoto target
by the largest amount in volumetric terms, some discussion of the US situation is warranted. A
detailed estimate of US emissions for 1990, 1995 and 2010 (under the two scenarios described
above) is shown in Tabie 5. The estimates here are generally consistent with those developed by
others, including the US government itsclf.®

There are many reasons for high US emissions, both total and per-capita, including the country’s
vast resource base (which results in a very resource- and energy-intensive economy), demographic
factors (low population density in many areas) and climate conditions (some of the largest extremes
of both heat and cold in populated areas among all OECD countries). The US is the fourth largest
country in the world (after Russia, Canada and China) and the third most populous (after China
and India).

Countries rich in fossil-fuel resources, such as Australia, Canada and the US, have economies
naturally structured around the exploitation and use of these resources. The US ranks first in the
world in coal reserves, 11th in oil reserves and 5th in natural gas reserves. In terms of production of
these fuels, its position in the world is even higher: second in coal production, second in oil
production and first in gas production. The US is also rich in non-energy mineral resources which
require farge amounts of energy for their extraction and processing.

In terms of the overall energy mix, oil is the largest source of energy for consumption, nearly 40%.
Natural gas accounts for about a quarter of energy use, coal about 22%, nuclear about 8%, hydro
about 4% and rencwables almost 3%. The shares of both natural gas and renewables have been
growing in recent years, while oil and coal have declined.
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Rules and Guidelines for the Flexibility Mechanisms

Procedurally, the various flexibility mechanisms contained in the Kyoto Protocol are incomplete.
Each of them requires the Conference of the Parties (COP) of the FCCC to take various decisions
regarding rules, guidelines, modalities, procedures and so forth, including for monitoring and
verification of results. '

These issues and several others were discussed at the fourth session of the Conference of the Parties
(COP-4) in Buenos Aires on 2-13 November. Not much was able to be agreed in Buenos Aires on
any of these issues. Most of the critical questions were deferred for later resolution as set out in the
workplan adopted by the COP, with the expectation (or hope) that these issues will be decided by
COP-5 or by COP-6 at the latest, that is, within two to three years.

Among the key issues being debated in relation to the flexibility mechanisms are additionality of
results from projects and supplementarity of any credits received through the mechanisms relative to
domestic actions. These terms might be defined as follows:

. Addisionality: Any reductions resulting from any project must be additional to those
reductions which otherwise would have occurred without the specific intervention in the

project for climate change purposes

L] Supplementarity: Any credits reccived through any of the flexibility mechanisms must be
supplemental to domestic measures to reduce emissions in each Annex B country

Determining additionality is rather difficult. Some have proposed that only actions that are not
economic should be considered to result in additional reductions. But under this test there would
hardly be any projects funded by the private sector.

In regard to supplementarity, the EU has proposed that a “concrete ceiling” be established that
would limit the total amount that each Annex B country could claim as credits from all of the
flexibility mechanisms, while others (especially the US) resist any limit on the extent to which
credits may be gained through these mechanisms. Both sides are quite firmly fixed in their positions.

Developing countries have mostly been rather skeptical about JI and emissions trading. Since these
mechanisms in the Kyoto Protocol are to be used only among industrialized countries, they have
shown little interest in rushing to approve any guidelines or rules, especially as the mechanisms
could not be used before the beginning of the first commitment period in 2008.

The case is slightly different for the CDM because credits can begin to accumulate already from the
year 2000 and because this mechanism would direct donor funding from North to South rather than
from West to East. But an “executive board” is to be established to oversee the CDM, and there are
likely to be long and elaborate arguments about how this board is to be structured, how decisions

9
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are to be taken, and so forth, if the earlier experience with the establishment of the Global
Environment Facility (GEF) is any guide.

There are also questions about what group or groups should function as the “operational entities”
that are to be designated to certify results under the CDM. Developing countries have taken the
position that no entity that provides funds itself should also be able to certify the results of projects.
This would thus rule out the World Bank, the GEF and various other entities. These and other
questions related to the CDM were not really discussed at COP-4 and must be addressed in coming
years.

Requirements for and Availability of Credits Under Flexibility Mechanisms

Assuming the Parties to the FCCC and the Protocol ever agree on the rules and guidelines for the
flexibility mechanisms, one then comes back to the question raised earlier whether these mechanisms
can enable the Annex B countries to meet the Kyoto targets that appear unachievable through
domestic actions alone. The discussion and analysis below assumes these rules are agreed and place
very few if any serious restrictions on the use of any credits that may be obtained through the
mechanisms. This is probably unlikely, based on developments thus far, but is simply a working
assumption for purposes of addressing the second basic question regarding the use of the
mechanisms.

First, the demand and supply situation within Annex B is assessed using the emissions estimates
presented above. For each OECD country, the projected emissions of six gases are compared with
the limits that would be imposed on these emissions by Annex B (or in the case of EU countries,
with the limits agreed by EU ministers in June 1998 allocating the burden-sharing among EU
Member States under the EU “bubble™). The potential demand is measured by the degree to which
the OECD countries fall short of the Kyoto targets under each scenario for 2010 emissions.

Based on the preliminary estimates for 2010 shown in Table 2, it appears that the OECD countries
will have a potential demand for credits of between 1.7 and 3.0 billion tonnes of CO, equivalent, as
shown in Table 3 (or about 480 to 810 tonnes of carbon equivalent, as shown in Table 3A). The
low end of this range corresponds to the Pain Threshold Scenario, under which each of these
countries takes every reasonable economically and politically feasible measure within its borders first
before looking for credits from outside.”

The largest part of the OECD demand for credits, about 1.2 of the 1.7 billion tonnes in the low
estimate and about 1.8 of the 3.0 billion tonnes in the high estimate, is from the US. These
numbers may even be on the low side, unless trends in the transport sector change rather
significantly from the current pattern. The biggest issue affecting US emissions in the next 10 years
is the restructuring and opening up of electricity markets, and this could affect emissions either way
from the estimates shown in Tables 1, 2 and 3.

10
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Against these estimates of potential demand for credits, one must look at the potential supply of
credits from non-OECD Annex B countries. As with OECD countries, the supply is measured by
the degree to which emissions for these countries may be below the targets set for them in Annex B
of the Protocol. This is shown in Table 4 to range between about 250 million and slightly less than
1.3 billion tonnes of CO, equivalent (about 66 to 350 million tonnes of carbon equivalent, as shown
in Table 4A).

The estimates of 2010 emissions were developed on a gas-by-gas and sector-by-sector basis, as with
OECD countries, although there is a good deal more uncertainty about some of these estimates. The
uncertainty arises both from the poor quality of the emissions data for 1990 and 1995 (where data
exists at all) and from the instability in the economic situation of some of these countries, especially
Russia.

As noted above, the scenarios used for the non-OECD Annex B countries are somewhat different
from the two scenarios described above for OECD countries. The high number corresponds to a
scenario where these countries fail to get their economies up and running by 2010 and are willing to
trade away the “hot air™ that results. The lower estimate assumes most of these countries have
progressed reasonably well along the transition path from centrally planned to market economies by
2010, and thus have much less, if any, surplus emission allowances to sell or trade to OECD
countries.

Russia Is Key to Credit Supply Outlook

As seen from Table 4, most of the potential surplus is in Russia, about 880 million of the roughly
1.3 billion tonnes in the low economic growth/high surplus case and about 190 of the 250 million
tonnes in the higher growth/lower surplus case. Thus, Russia holds the key to any significant supply
of credits within the Annex B countries. Table 6 provides details of estimates of Russian emissions
for 1990, 1995 and 2010 relative to both the high growth and low growth scenarios. No estimates
are given for HFCs, PFCs or SF,, but these gases generally amount to 2% or less of most countries’
emissions. If reliable estimates of these emissions were available, their effect would probably be to
reduce slightly the amount of surplus reductions Russia might otherwise have available.

There is obviously considerable uncertainty in any estimates of future Russian emissions, given the
dependence of such emissions on economic conditions and the current unstable situation affecting
the Russian economy. However, the estimates shown in Table 6 are generally consistent with,
although somewhat lower than, those made by the Russian government.*

However, the Russian government has already indicated publicly® that it will not simply trade away
its surplus but will make credits available only through projects, that is, JI projects under Article 6 of
the Protocol. Direct trading of emissions allowances would not be considered until sometime after
the year 2013.

11
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Several considerations help to explain why Russia will favor projects rather than broad-scale
emissions trading in the near term, including:

Domestic politics: There are at least three distinct camps within Russia regarding the
flexibility mechanisms: (1) Reformers, who believe any engagement in international markets
is likely to be beneficial to Russia, especially if it brings hard currency earnings; (2) Old-line -
Communists, who believe markets can not be trusted and the State should retain and control
all assets for the benefit of the Russian people; (3) Pragmatists, who sec the potential
benefits of Western investments in Russia (through projects) and also the dangers of selling
overall emission “allowances” based on “hot air.” The second and third group are both wary
of emissions trading because of negative experiences with privatization of State-held assets.
Moreover, the current political situation also favors the second group.

Longer-term hedging: Russia will want to bank some of the “hot air” for its own use in later
commitment periods in light of the upward trend of its own emissions over the longer term.

Administration: Russia has had serious difficulty organizing its domestic economy in the
past few years. While climate-related activities could be an important source of hard-currency
carnings if the Kyoto Protocol ever enters into force, there are other higher-priority projects
more directly related to near-term economic performance that will occupy officials’

attention.

Inexperience: Russia has had relatively little experience in trading in international markets
outside of certain commodities,' and is cautious about venturing too quickly into a market
that does not even exist yet. The fact that no one has ever traded emission allowances
internationally gives further support for a “wait-and-see” attitude.

Credit Supply Will Be Project-Based and Will Be Limited

Developing countries do not participate in trading because they do not have emission limits. And no
major developing countries (China, India, Brazil, etc.) will take on voluntary targets in this time
frame because they will not be willing to limit their economic growth. For countries in the mid to
later stages of rapid industrialization there is a high correlation between energy consumption (which
means CO, emissions) and GDP. This is somewhat less the case for mature economies like the US,
although there is still a correlation as long as the manufacturing sector contributes a significant
portion of GDP.

China’s CO, emissions alone grew by 21% (about 600 million tonnes) between 1990 and 1995,
while India’s grew by 25% (about 200 million tonnes). Thus, to have surplus emissions available to
trade in 2010, China and India would have to have “caps” on their emissions that would be higher
than these rates of growth. To cover the US requirement for credits alone, the surplus available in
2010 from developing countries would need to be something like 1.5 billion tonnes of CO,.

12
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The international reaction to developing countries pledging to hold their emissions increases to rates
that imply at least a doubling of their 1990 emissions by 2010 to cover their own anticipated
growth plus another 1.5 billion tonnes to trade to the US would be overwhelmingly negative. And
in any case the major developing countries have given every indication that they won’t consider any
limit on their emissions.

So that leaves only projects in the central and castern European countries under Article 6 of the
Protocol (joint implementation) or in the developing countries under Article 12 of the Protocol
(Clean Development Mechanism). One can’t begin to generate enough credits through projects to
cover the OECD deficits.

Project-based credit supply is inherently much less than trading-based supply. Each project must be
organized, certified for additionality, and meet all the other criteria still to be defined. This means
delays in starting and limited volumes of credits once the projects are implemented. A project-based
credit supply from non-OECD Annex B (through JI) is probably only about 100 to at most 300
million tonnes, or about 10% of the demand from the OECD countries.

The analysis of potential availability of credits from the flexibility mechanisms must also consider the
availability of credits from countries outside Annex B through the Clean Development Mechanism
(CDM). These credits will only be from actual projects in these countries, which inherently limits
the possible supply. Moreover, credits from each project must be certified in accordance with
various guidelines and criteria, as discussed above.

Credits from the CDM will be slow in coming not only because of the need to agree on guidelines,
etc., but also because of a likely long debate over how the CDM governance is to be structured. The
issues of additionality and supplementarity will further limit the overall magnitude of these credits,
once they finally may become available in principle. A prudent estimate is that 200 to 300 million
tonnes would be a likely upper end of the range for CDM credits by 2010.

A further indication of the difficulty of achieving large emission reduction credits from individual
projects is provided by the FCCC secretariat paper distributed in October 1998 that lists all projects
reported by countries on “activities implemented jointy” under the JI pilot phase." The compilation
includes projects in all countries, both in the central and eastern European countries listed in Annex
B and also in developing countries.

The emission reductions reported over the lifetimes of the 95 projects amounts to about 160 million
tonnes of CO, equivalent, as shown in Table 7. (Actually, the data is inadequate for two projects so
that the analysis covers only 93 projects.) On an annual basis (dividing the tonnage for each project
by the lifetime and summing over all projects), the projects listed in the secretariat document
amount to 7 million tonnes per year, in total.

Current indications are that forestry projects in developing countries, or at least forest preservation
projects, are not likely to be credited in the initial phase of the CDM. If one excludes the forest
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preservation projects, the annual contribution is 3.8 million tonnes a year; if all forest projects in
developing countries are excluded (as proposed by the Group of 77 and China), then the annual
contribution from the remaining 80 projects falls to 3.5 million tonnes a year.

Most of the projects are energy projects. The average annual emission reduction per project for the
80 non-forest projects is about 43 thousand tonnes. If this is at all indicative of what individual
projects can deliver, then to cover the 1.7 to 3.0 billion tonne deficit of the OECD countries would
require between 40,000 and 70,000 projects.

These numbers may be on the pessimistic side and some undoubtedly will argue that in a situation
where the Protocol had entered into force, bigger projects will be found. But even if one makes
much more optimistic assumptions about such projects, it is difficult to see how any reasonable
number of projects in the real world can possibly cover the OECD country deficits.’? And there is
the further issue of the cost of funding these projects.

The analysis presented here has not addressed the question of costs. Any future international market
for emission credits is going to be dominated by the largest buyers (in this case the US) and the
largest sellers (most likely Russia, at least in the near term). In such a situation where the demand
for credits far exceeds the supply, the price of such credits is likely to rise to close to the marginal
cost of emissions reductions for the largest buyer of credits. One may conclude from this that the
cost to the US of achieving the Kyoto target with full use of the flexibility mechanisms is likely to be
only slightly discounted below the cost that would be incurred without the mechanisms.

Summary of Emissions Credit Supply and Demand Outlook

A realistic project-based credit supply from non-OECD Annex B (through JI) is probably only
about 100 to at most 300 million tonnes, or about 10% of the demand from the OECD countries.
In addition, the maximum likely range for CDM credits from developing countries by 2010 is at
most 200 to 300 million tonnes. These two ranges are not additive, because donors will need to
choose in some cases between potential projects either in eastern Europe or in developing countries.

Overall, taking all these considerations into account, the total supply of credits from all three
mechanisms is probably only about 200 to 500 million tonnes, at most. Most of the credits would
come from projects, either JI under Article 6 or CDM under Article 12. Of the total, emissions
trading under Article 17 is expected to contribute very little in this time frame, since Russia has
already indicated it is unlikely to participate until later.

Even this range of credits from JI and CDM is quite significant. It implies perhaps 3,000 to more
than 10,000 projects, if the information available to date about average project size is any indication.
But when this supply estimate is compared with the demand estimates shown in Table 3, this still
leaves the US and other OECD countries far short of their Kyoto targets. If the US, for example,
were to acquire the entire global supply of credits, this would cover less than half its needs in the
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best case and less that 10% of its needs in the worst case.

Outlook for Ratification & Entry Into Force of the Protocol

As of mid-April 1999, 84 countries had signed the Protocol during the one year it was open for
signature but only eight had ratified. All of those ratifying were developing countries,’ which have
no significant obligations under the treaty. Signature is a political gesture of intent to ratify at some
point but carries no legal obligations. Only ratification or accession to a treaty signifies any legal
commitment, and even after a country ratifies the treaty the legal obligations are not activated until
the treaty actually enters into force.

Article 25 of the Protocol specifies the conditions for entry into force of the Protocol. As noted
earlier, the Protocol will enter into force 90 days after at least 55 countries have ratified or acceded
to the Protocol, provided that these countries account for at least 55% of the CO, emissions in 1990
of the countries listed in Annex I of the UN Framework Convention on Climate Change. Annex I is
almost the same as Annex B to the Protocol, although there are some differences.

Although a number of countries have indicated their support by signing the Protocol, there is not
likely to be a big rush toward ratification. Many industrialized countries will hang back until they
see what other countries are going to do. Since there are no new commitments for developing
countries in the Protocol, some of these countries may ratify early (e.g., small island states), but this
will have no effect on the CO, emissions requirement that is calculated only in terms of
industrialized countries.

In terms of key countries, the US is the major question mark. The projections for the US shown in
Tables 2 and 3 indicate a major shortfall relative to its Kyoto target, and as noted above, the
availability of credits through the flexibility mechanisms is estimated to be far too small to
compensate for this shortfall, regardless of how permissive the rules may turn out to be. This forces
the White House into a difficult position in relation to the US Senate, which must give its advice
and consent before the US can ratify the treaty. The Senate has already indicated significant
concerns regarding the possible economic impacts of the treaty.*

The US accounted for about 35% of Annex I CO, emissions in 1990, which alone is not sufficient
to block entry into force of the Kyoto Protocol. However, a number of other countries are very
likely to wait until the US ratifies before they do so, particularly countries with strong trade and
other economic ties to the US such as Canada and Japan.

The 15 Member States of the European Union must ratify all at the same time as a group because
they intend to be treated as a block or “bubble” under the provisions of Articie 4. If any Member
State ratifies alone, it is subject to the 8% reduction target that is listed for each EU country in
Annex B and only a minority of EU countries are likely to be able to reach such a target. This
means that if any EU country holds back, then all 15 countries are effectively held back from
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ratifying, and some EU Member States may wish to wait in order to put pressure on the US.

The likely consequence of this dynamic is that the Kyoto Protocol is unlikely to enter into force for
several years, perhaps not before 2004 or 2005. But by that time most countries will be so far along
the emissions curve corresponding to the Trend Scenario that mecting the targets will be impossible
for almost all of them.

This creates a certain dilemma, since the only way to achieve sufficient ratifications to trigger entry
into force appears to be a renegotiation of the targets to bring them more in line with reality. But
the targets can not be amended except by the Parties to the Protocol after it has entered into force.
One way around this dilemma might be negotiation of a separate legal instrument (treaty) that
would be ratified together with the Protocol, would enter into force simultaneously with the
Protocol, and would modify whatever provisions of the Protocol were necessary in order to allow
key countries to ratify.

The new instrument would be negotiated sometime between 2003 and 2006. Its provisions might
include:

A realistic set of differentiated targets for the Annex B countries, much more accurately
reflecting national circumstances and what might actually be achieved by each country.

A new first commitment period, say from 2013 to 2017 at the earliest. The original 2008-
2012 period would already be too soon to get agreement on targets that reflected any
significant change from then current emission trends.

A new base reference period, possibly a multi-year average of 1998-2002, which would be
much more realistic than continuing to refer back to 1990 and could also adapt for year-to-
year variations duc to weather, electricity trade and other factors.

The inclusion in Annex B of some newly industrialized countries such as Korea and Mexico
and maybe a few others, provided the targets were set on a reasonable and realistic basis.

The clarification of the rules, guidelines, criteria, etc., for the flexibility mechanisms, and
establishment of the governance for the Executive Board of the CDM.

A longer-term collective target for 2025 or later that would send a signal for development of
new technologies and would be conditional on evidence that such technologies were actually
feasible (technically, economically and politically).

Such an agreement would correct the shortcomings of the Kyoto Protocol and would establish a
more reasonable and stable process for responding to global climate change on an international level.

16
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TABLE 1: OECD EMISSIONS, CO2 FROM FUEL CONSUMPTION

(MILLION TONNES CO2)
2010
COUNTRY 1990 1995/% 1990 [TREND 1% 1990 |2010 PAIN |% 1500
Austria 59,39 50.98  0.99| 66.36)  11.74 60.46]  1.80
Belgium 10833, 117.12]  7.13 128.55]  18.49 120.88)  10.56
Denmark 53.25 60.53] 13,67 5525 376 45.40]  -14.74
Finland 53.68 5440, 134 74.23]  38.28 6475 20.62
France 378.03]  362.02] 424 395.05] 474 376.30]  -0.46
Germany 982,33  88441] -9.97 943.50|  -3.95 848.00]  -13.67
Greece 7246 7662 574 101.20] 3966 96.50  33.18
Ireland 33.24 34.85]  4.87 4325 30.11 41.85]  25.90
jitaly 408.29 423 82 3.55 460.40; 12.48 444 40 8.58
Luxembourg 10.86 8.94) -17.68 1018]  -6.26 9.38] -13.63
{Netherlands 16150,  178.83  10.73 20148 24.76 189.42  17.29
Portuga 41.58 50.88  22.37 81.35] 4755 5473 3163
Spain 215.92]  246.98]  14.39 27220 2607 254,80 18.01
Sweden 52.77 56.12]  8.35 59.76  13.25 5715/ 8.30
United Kingdom 584.05 564.84 -3.29 606.00 3.76! 545.10 -8.67
EU-15 321768 318035 -1.16] 348066 817, 320012  -0.27
Australia 264.80]  285.99]  8.00 35465 33.93 340.55  28.61
Canada 43105 47080 922 547.60]  27.04 521,50 20.98
Czech Republic 156.99]  120.40] -23.31 169.55]  8.00 14915  -4.99
Hungary 68.06) 57.77_-15.12 8062  18.45 7147, 457
iceland 238 234 168 345 3235 3.42] 3109
lJapan 1,065.38] 1,150.94] _ 8.03] 127140 19.34] 114080  7.08
New Zealand 2525 29.31]  16.08| 31,15 23,37 2870 13.86
{Norway 31.47 34.16 8.85 43.18 37.11 41.63 32.28
Poland 350490 336.41 4,10 421.90, 2037 ar6.80 751
Switzerland 44.29 4198 526 4935 1142 4551 275
United States 4,907.51 5,228.52 6.54 6 192.50 26.18 5 667.50 15.48
OECD Total 10,565.35] 10.93368] 353 1264568 1960 1159555  975|

Source: Reinstein & Associates International estimates
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TABLE 1A: OECD EMISSIONS: CO2 FROM FUEL CONSUMPTION
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(MILLION TONNES CARBON)
2010

COUNTRY 1990, 1995/% 1990 [TREND [% 1990  |2010 PAIN|% 1980
Austria 16.20) 16,36 0.99 18.10 11.74 16.49 1.80
Belgium 2982 31.94 713 3533 18.49 3297 10.56
Denmark 14.52 16,51 1367 15.07| 3.76 12.38 -14.74
Finland 14.64 14,84 - 134 20.24 38.28 17.66 2082
France 103,10 98.73 -424 107.99 4.74 102.63 -0.46
Germany 267.91 241.20 -9.97| 257.32 -3.95 231.27 -13.67]
Greece 19,76 20.90 574 27.60 3966 26.32 33.18,
Ireland 8.07 9.51 487 11.80 30.11 11.41 25.90]
Haly 111.82 115.59 355 125.56 1249 121.20 8.5§J
Luxembourg 2.96 2,44 -17.68, 2.78 -8.26 2.56 -13.63
Netheriands 44.05 48,77 10.73 54.85 2476 51.66 17.29
Portugal 11.34 13.88 2237 16.73 47.55 14.93 31.63
Spain 58.89 67.36 14,38 74.24 26.07 69.49 18.01
Sweden 14.39 15.31 6.35 16.30 13.25) 15.59 8.30!
United Kingdom 158.29 154.05 -3.29 165.27 3.76 148.66 -6.67
EU-18 877,55 867.37 -1.16|  949.27 8.17 875.21 -027
Australia 72.22) 78.00 8.00 96.72 33.93 92.88 2861
Canada 117.561 128.40 9.22 149.35 27.04 142.23 20.98
|Czech Republic 4282 3284 -23.31 46,24 8.00 40.68 -4.99
Hungary 18,56 15.76 -15.12 21.99 1845 18.41 4.57
Iceland 065 0.64 -1.68 0.86 3235 0.85 31,09
lJapan 290.56 313,89 8,03 346.75 19.34 311.13 7.08
New Zealand 6.89 7.99 16,08 8.50 23.37 7.83 13.66
|Norway 8.58 9,32 8,55 11.77 37.11 11.35 3228
Poland 85.59 91,67 -4.10 115.06 20.37 102.78 751
Switzerfand 12.08 11.44 -5.26 13.46 1142 12.41 275
United States 1,338.41] 1,425.96 8.54| 1.688.86 26.18] 1,545.68 15.49
OECD Total 2,881.46] 2,983.27 3,53 3.448.82 19.69 3,162.42 9.75
Source: Reinstein & A iates Int tional estirnates
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TABLE 2: OECD EMISSIONS, SIX KYOTO PROTOCOL GASES
(MILLION TONNES CO2 EQUIVALENT)

% 2010 %

COUNTRY 1990 1995(1990 [TREND |% 1990/95 |2010 PAIN |1990/85

Austria 80.76 81.84] 1.33 88.16 6.98 81.03 -1.67
[Belgium 142.91 153.15] 7.16] 165.76 15.51 155.91 8.65
Denmark 74.19 82.30| 10.94 7219 -3.02 60.10] -19.26
Finland 65.73 66.14| 0.62 85.71 30.06 74.82 13.53
Franice 527.52 509.62| -3.39] 548.30 4.41 521.90 -0.62
Germany 1,208.16] 1,090.18| -9.76 1,157.32 -4.36] 1,048.26] -13.37
Greece 94.87 99.50| 4.88 122.99 29.64 117.27) 2361
Ireland 61.07 61.80] 1.20 71.42 16.95 68.48 12.15
Italy 542.63 556.61) 2.58 593.61 9.28 568.78 4.7
Luxembourg 12.17 10.06| -17.36 11.12 -8.60 10.29| -1545
Netherlands 212.06 234.49| 10.58] 257.89 19.61 240.93 11.78
Portugal 66.75 63.86| -4.33 86.35 29.36 78.33 17.34
Spain 317.73 350.45| 10.30| 380.31 18.78 355.41 11.00
Sweden 67.90 71.74] 566 76.33 11.64, 73.09 6.91
United Kingdom 750.14 708.88) -5.50| 737.60 -1.85; 665.44| -11.45
EU-15 4,224.57| 4,140.63| -1.99| 4,455.06 519 4,119.99 -2.72
Australia 412.57 432.02| 4.71 505.18 23.47 483.92 18.27
Canada 570.92 628.64| 10.29| 722.49 26.64 684.56 19.99
Czech Republic 189.11 146.72| -22.42] 199.40 5.44 176.64 -6.60
Hungary 93.81 77.39) -17.50] _ 103.37 10.19 92.88 -0.99
iceland 3.59 3.34] -6.95 4.26 27.28 420 2542
Japan 1,264.14; 1,395.99| 10.43; 1,529.86 17.57] 1,369.07 522
New Zealand 79.41 81.87| 3.10 84.49 6.69 81.01 2.30
Norway 58.54 5063 1.86 68.93 22.97 66.52) 18.66
Poland 451.78 412.92| -8.60| 504.65 11.70 455.43 0.81
Switzerland 57.72 55.60 -3.66 63.04 7.34 58.54 -0.33
United States 5,809.94! 6,230.52] 7.24| 7,207.25 23.02] 6,636.01 13.27
OECD Total 13,216.09| 13,666.28| 3.41] 15,447.96 16.89| 14,228.75 7.66

Source: Reinstein & Associates Intemational estimates
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{MILLION TONNES CARBON EQUIVALENT)

2010

COUNTRY 1990 1995/% 1990 |TREND  [% 1990/85/2010 PAIN!% 1990/95

Austria 2203 2232 133 24.04 6.98] 2210 -1.67
Belgium 3898 4177 746  45.21] 1551 4252 8.65
Denmark 2023] 2245 1094] 1969 302 1638  -19.28
Finlang 17.83]  18.04 062 2338 3008 2040 1353
France 14387) 138.99] 338 149.54 441 14234 -0.62
Germany 320950] 297.33]  -9.76] 231563  -4.36] 28589  -13.37
Greece 2587, 27.14 488 3354 2084 3198 2361
Ireland 16.65)  16.85 1200 1948  16.95] 1868 1215
ttaly 147.99] _ 151.80 2.58|  161.89 9.28| 15512 471
L urg 3.32 274 1736 3.08 860 281 -15.48
Netherlands 5783 6395 1058|7033 1961 6571 11.78
Portugal 1820  1742]  -433] 2355 2936 2135  17.34
| Spain 8665 9558  10.30] 10372  18.78] 96.93]  11.00
Sweden 1852]  19.58 566 2082  1164]  19.93 6.91

United Kingdom | _ 204.58]  193.33]  -5.50] 201.16] _ -1.85]  181.48| _-11.45]
EU-15 115216 1,128.26]  -1.98] 1.215.02 519 1,12363 272
Australia 1252)  117.82 47| 13778  2347| 13198 1827
Canada 15570] 17172 10.28) 197.04] 2664 18670  19.99
Czech Republic 5158 4002 -2242] 5438 544 4817 -6.60
Hungary 2558]  2111] 1750  2819]  10d9] 2533 -0.99
Iceland 0.98 0.91 -6.95) 116 27.28 114 2542
| Japan 34477] 38072 1043 417.23)  17.67] 373.38 5.22
Mew Zealand 2166 2233 310, 23.04 659 2209 2.30
Norway 1597  16.26 1.86] 1880 2007] 1814 1866
Poland 12321] 11262 -850 13783 11.70] 124.21 0.81

Switzertand 1574] 1516  -386] 1718 7.34| 1596 -0.33
Unfted States | 1,584.53 1,699.23 7.24| 196561  23.02| 1580082  13.27
OECD Total 360439 372717 341 421308 1689 3.880.57 7.66)

Source: Reinstein & Associates intemational estimates
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TABLE 3: POSSIBLE OECD DEMAND FOR CREDITS FROM FLEXIBILITY MECHANISMS
(MILLION TONNES CO2 EQUIVALENT)

1990 2010 VS, VS,

COUNTRY __ |BASE KYOTO* |TARGET | TREND |TARGET {2010 PAIN TARGET
Austria 82.41 0.870 71.70 88.16 -16.47 81.03 -9.34
Belgium 143.49 0.925 132.73 165.76 -33.02 155.91 -23.18
Denmark 74.43 0.790 58.80 7218 -13.38 60.10 -1.30]
Finland 65.90 1.000 65.90 85.71 -19.81 74.82 -8.92
France 525.17 1.000 625.17 548.30 -23.14 521.90 3.27
Germany 1,210.09 0.790 955.97] 1,167.32 -201.35] 1,048.26 -92.29|
Greece 94.87 1.250 118.58 122.99] -4.40 117.27 1.32]
Ireland 61.07 1.130 69.00 71.42 -2.41 68.48 0.52
Italy 543.20 0.935 507.89 593.61 -85.72 568.78 -60.89
Luxembourg 12.17 0.720 8.76 11.12 -2.36 10.29 -1.53]
Netherland 215.61 0.940 202.67 257.89 -65.22| . 240,93 -38.26
Portugal 66.75 1.270 84.77 86.35 -1.68 78.32 6.45]
Spain 320.19 1.150 368.22 380.31 -12.09 355.41 12.81
Sweden 68.37 1.040 71.10 76.33 -5.22 73.09 -1.99]
UK 751.51 0.875 657.57 737.60 -80.03 665.44 -7.87J
EU-15 4,235.22 0.920| 3,896.40| 4,455.06 -558.66| 4,119.99| -223.58
Australia 409.16 1.080 441.89 505.18 -63.28 483.92 -42.03
Canada §70.52 0.940 536.29 722.48 -186.20 684.56) -148.27]
Czech Rep. 189.12 0.920 173.99 199.40 -25.41 176.64 -2.65)
Hungary 101.62 0.940 95.52 103.37 -7.85 92.88 264
lceland 3.34 1.100 3.68 4.26 -0.58 4.19 -0.52
Japan 1,301.21 0.940| 1,223.14] 1,520.86 -306.72| 1,369.07| -145.93
New Zealand 79.19 1.000 79.18 84.49 -5.30 81.01 -1.82)
Norway 56.06 1.010 56.62 68.93 -12.32 66.52 -9.90
Poland 501.18 0.940 471.11 504.65 -33.54 455.43 15.68
Switzerland 58.73 0.920 54.03 63.04 -9.01 58.54 -4.51]
United States | 5,858.53 0.930| 544843 7,207.25 -1,758.82| 6,636.01| -1 ,187.58]
OECD Total | 13,363.87 0.934] 12.480.28] 15447.96] -2,967.68] 14,228.75| -1 ,748.47l

Source: Reinstein & Associates International estimates
Base year is 1990 for CO,, CH, and N,O, 1995 for HFCs, PFCs and SF; Hungary uses average of 1985-

87 as base and Poland uses 1988 as base, in accordance with FCCC Article 4.6.
*EU percentages are as specified in June 1998 EU Council Conclusions rather than in Annex B
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TABLE 3A: POSSIBLE DEMAND FOR CREDITS FROM FLEXIBILITY MECHANISMS
(MILLION TONNES CARBON EQUIVALENT)

2010 VS,

COUNTRY 1990 BASEKYOTO* |TARGET [TREND |TARGET [2010 PAIN|VS

Austria 2248 0.870 19.55 24.04 -4.49 22.10 -2.55
Belgium 39.13 0.925 36.20 45.21 -9.01 42.52 -6.32
Denmark 20.30 0.790 16.04 19.69 -3.65 16.39) -0.35
Finland 17.97 1.000 17.97] 23.38 -5.40 20.40 -2.43
France 143.23 1.000 143.23 149.54 -6.31 142,34 0.89
Germany 330.02 0.790 260.72 315.63 -54.91 285.89 -25.17
Greece 25.87 1.250 32.34 33.54 -1.20 31.98 0.36
lireland 16.65 1.130 18.82 19.48 -0.66 18.68 0.14
Italy 148.15 0.935 138.52 161.89 -23.38 155.12 -16.61
Luxembourg 3.32 0.720 2.39 3.03 -0.64 2.81 -0.42
Netheriands 58.80 0.940 55.27 70.33 -15.06 65.71 -10.44
Portugal 18.20 1.270 23.12 23.55 -0.43 21.36 1.76
Spain 87.32 1.150 100.42 103.72 -3.30 96.93 3.49
Sweden 18.65 1.040 19.39 20.82 -1.42 19.93 -0.54
United Kingdom 204.96 0.875 179.34 201.16 -21.83 181.48 -2.15
EU-15 1,155.06 0.920| 1,062.66] 1,215.02; -152.36] 1,123.63 -60.98
Australia 111.59 1.080 120.52 137.78 -17.26 131.98 -11.46
Canada 155.60 0.940 146.26 197.04 -50.78 186.70 -40.44
Czech Republic 51.58 0.920 47.45 54.38 -6.93 48.17 -0.72
Hungary 27.711 0.940 26.05 28.19 -2.14 25.33 0.72)
iceland 0.91 1.100 1.00 1.16 -0.16 1.14 -0.14
Japan 354.87 0.940 333.58 417.23 -83.65 373.38 -39.80
New Zealand 21.60 1.000 21.60 23.04 -1.45 22.08 -0.50
Norway 15.29 1.010 15.44 18.80 -3.36 18.14 -2.70
|Poland 136.69 0.940 128.48 137.63 -9.15 124.21 4.28
Switzerland 16.02 0.920 14.74 17.18 -2.46 15.96 -1.23
United States 1,597.78 0.930, 1,485.94| 196561 -479.68] 1,809.82| -323.89
OECD Total 3,644 .68 0.834] 3,403.71, 4213.08] -809.37) 3,880.57] -476.85

Source: Reinstein & Associates International estimates
Base year is 1990 for CO,, CH, and N,O, 1995 for HFCs, PFCs and SF,; Hungary uses average of 1985-

87 as base and Poland uses 1988 as base, in accordance with FCCC Article 4.6.
*EU percentages are as specified in June 1998 EU Council Conclusions rather than in Annex B
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TABLE 4: POSSIBLE EMISSIONS CREDITS FROM NON-OECD ANNEX B COUNTRIES
(MILLION TONNES CO2 EQUIVALENT)

1990 2010 VS. VS,

COUNTRY |BASE KYOTO __ |TARGET |HIGH TARGET 2010 LOW |TARGET

Bulgaria 125.77 0.92 115.71 108.06 7.65 87.61 28.10
Croatia 17.28 0.95 16.42 19.73) -3.31 17.52 -1.10
Estonia 41.08 0.92 37.80, 36.17 1.62 26.49 11.31
Latvia 32.85 0.92 30.23 28.93 1.30 19.43 10.80
Lithuania 45.18 0.82 41.57 50.55 -8.98 29.19 12.38
iRomania 246.78 0.92 227.03 238.58 -11.54) 194.49 32.54
Russia 3,038.43 1.00{ 3,038.43] 2,847.27 191.16 2,161.00 877.44
Slovakia 70.49 0.92 64.85 70.55 -5.70 56.98 7.87
Slovenia 18.56 0.92) 17.07] 20.33 -3.26 18.05 -0.98
Ukraine 916.30 1.00 916.30 836.78 79.52 609.82 306.48)
TOTAL 4,552.73 4,505.41 4,25&95[ 248.46 3,220.57] 1,284.84

Source: Reinstein & Associates Intemational estimates

Base year is 1990 for CO,, CH, and N,O, 1995 for HFCs, PFCs and SF,; Bulgaria uses 1988 as base, in
accordance with FCCC Article 4.6.
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TABLE 4A: POSSIBLE EMISSIONS CREDITS FROM NON-OECD ANNEX B COUNTRIES
(MILLION TONNES CARBON EQUIVALENT)

[counTRY 1990|KYOTO  |HIGH SURPLUS [LOW SURPLUS
|Bumal‘ia 32.40 29.81 29.47 0.34 23.89 591
Croatia 4.71 4.48 5.38 -0.90, 4.78 -0.30
Estonia 11.20 10.31 9.87 0.44 71.22 3.08
Latvia 8.96 8.24, 7.89 0.35 5.30 2.94
Lithuania 12.32 11.34 13.79 -2.45 7.96 3.38
R« i 67.30 61.92 65.07 -3.15 53.04 8.88
Russia 828.66 828.66 776.53 52.14 589.36 239.30
Siovakia 19.22 17.69 19.24 -1.65 15.54 215
Slovenia 5.06 4.66 5.54 -0.89 4.92 -0.27
Ukraine 249.90 249.90 228.21 21.69 166.31 83.59
TOTAL 1,239.75| 1,227.00| 1,160.99 66.01 878.34 348.66

Source: Reinstein & Associates International estimates

Base year is 1990 for CO,, CH, and N,O, 1995 for HFCs, PFCs and SF,; Bulgaria uses 1988 as base, in
accordance with FCCC Article 4.6.



104

TABLE 5: EMISSIONS OUTLOOK FOR UNITED STATES
(MILLION TONNES CO2 EQUIVALENT)

2010 TREND |2010 PAIN
1990 IEA 1995 IEA |TREND  |%80/95 |PAIN %90/95

Land area (square km) 9,166,600, 9,166,600/ 9,166,600 9,166,600
Population (thousands) 249,924! 263,060 297,486 19.03] 297,486 19.03
Population density 27.26 28.70 3245 32.45
GDP (billion USD, PPP basis) 5,489.60| 6,149.52
GDP per capita (PPP basis) 21,965 23,377
TPES including combust. renew. 1,915.00, 2,078.27
Renewable % 3.25 3.40
TPES, million TOE 1,852.74] 2,007.69
TPES per capita (TOE per person) 741 7.63
TPES per GDP (TOE per M USD) 337.5 326.5
Energy CO2 per capita 19.64 19.88
Energy CO2 per GDP 893.97 850.23
Energy CO2 per TPES 2.65 2.60
Utilities--CO2 from coal 1,517.08] 1,614.77( 2,000.00 31.83| 1,600.00 5.47]
Utilities—-CO2 from oil 87.70 48.78 50.00) -42.99 50.00| -42.9
Utilities--CO2 from gas 152.66 176.31 250.00 63.76]  400.00 162.02]
Utilities--total CO2 1,757.43| 1,839.86| 2,300.00 30.87| 2,050.00| 16.65
Utilities--coal % of utility CO2 86.32 87.77 86.96 78.05
Utilities--oil % of utility CO2 4.99 2.65 217 244
Utilities--gas % of utility CO2 8.69 9.58 10.87 19.51
Utilities--coal % of total CO2 30.91 30.88 32.30 28.23
Utilities--oil % of total CO2 1.79 0.93 0.81 0.88
Utilities—-gas % of total CO2 3.1 3.37 4.04 7.06
Utilities--all fuels % of total CO2 35.81 35.18 37.14 36.17
Auto-producers--CO2 from coal 95.38 80.00 50.00
Auto-producers--CO2 from ail
Auto-producers--CO2 from gas 123.60 140.00 150.00
Auto-producers--total CO2 218.97 220.00 200.00
Auto-producers--coal % 0.00 1.82 1.29 0.88
Auto-producers--oil % 0.00 0.00 0.00 0.00
Auto-producers—-gas % .00 2.36 2.26 2.65
Auto-producers--all fuels % 0.00 4.19 3.55 3.53
Energy industry--CO2 from coal 2.58 1.57 1.50] -41.86 1.50; -41.86
Energy industry--CO2 from oil 164.81 158.23 170.00 3.15| 160.00] -2.92
Energy industry--CO2 from gas 104.23 107.96 115.00 10.33] 120.00; 15.13]
Energy industry-—totai CO2 271.62 267.75 286.50 5.48  281.50 3.64)
Energy industry--coal % 0.05 0.03 0.02 0.03
Energy industry—oil % 3.36 3.03 2.75 2.82
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,gnergy industry—gas % 212 2.06 1.86 212

Energy industry--ail fuels % 5.53 5.12 463 4.97

All energy industries—total CO2 2,029.05] 2,326.58| 2,806.50] 38.32| 2,531.50| 24.7
All energy industries-—-all fuels % 41.35 44.50 45.32 44.67

Manuf. & construc.—~CO2 from coal 249.63 165.83 200.00] -19.88! 170.00| -31.90
Manuf. & construc.—CO2 from oil 203.78 186.33 210.00 3.05 190.00] -6.76{
Manuf. & construc.—-CO2 from gas 346.32 299.08 370.00; 6.84) 350.00 1.
Manuf. & construc.—total CO2 799.73 651.25 780.00 -2.47, 710.00| -11.22
Manuf. & construc.--coal % 5.09 3.17 3.23 3.00

Manuf. & construc.--oil % 4.15 3.56 3.39 3.35

Manuf. & construc.—gas % 7.06 5.72 5.98 6.18

wManuf. & construc.--all fuels % 16.30 12.46 12.60 12,53
Transport--CO2 from coai

Transport—CO2 from oil 1.419.55| 1,541.47] 1,830.00] 28.91| 1,680.00, 18.3
Transport--CO2 from oil/road use 1,141.46) 1.269.17] 1,500.00 31.41} 1,350.00] 18.27
Transport--COZ2 from non-road oil 278.08 272.30 330.00 18.67| 330.00| 18.67]
Transport--CO2 from gas 36.01 38.30, 40.00 11.08 40.00| 11.0f
Transport—-total CO2 1466.57| 1,579.77| 1,870.00, 2847, 1,720.00| 18.17]
Transport--coal % 0.00 0.00 0.00 0.00
Transport--oil % 28.93 29.48 29.55 29.64
Transport--oil road use % 23.26 24.27 24.22 23.82
Transport--road use % transport oil 80.41 82.34, 81.97 80.36
Transport—-road use % of total oil 54.38 58.09 60.24 58.95
Transport--non-road oil use % 5.67 5.21 533 5.82
Transport--gas % 0.73 0.73 0.65 0.7¢
Transport-all fuels % 29.66 30.21 30.20 30.35
Other--CO2 from coal 34.30 6.35 6.00| -82.51 6.00| -82.51
Other—-CO2 from oil 188.95 187.33 230.000 2173 210.00] 111
Other—CO2 from gas 382.83 429.33 500.00 30.61| 490.00{ 27.9
Other--total CO2 606.08 623.02 736.00] 2144/ 706.00] 16.49]
Other—coal % 0.70 0.12 0.10 0.11
Other--oil % 3.85 3.58 3.71 3.7
Other—gas % 7.80 8.21 8.07 8.65
Other-—all fuels % 12.35 11.92 11.89) 12.46

Total energy CO2 from coal 1,781.73] 1,855.04| 2,287.50| 26.39| 1,827.50 2.57,
Total energy CO2 from oil 2,099.06] 2,184.69| 2,490.00 18.62] 2,290.00 9.10
Total energy CO2 from gas 1,026.72; 1,188.79| 1,415.00) 37.82( 1,550.00| 50.97
Total energy CO2--all fuels 4,907.51] 622852 6,192.50, 26.18| 5,667.50, 15.49
Total energy CO2--coal % 36.31 35.48 36.94 32.25

Total energy CO2--0il % 42.77 41.78 40.21 40.41

Total energy CO2--gas % 20.92 22.74 22.85 27.35

Marine bunk CO2 from oil 91.05 85.98

|Marine bunkers—oil % 1.86 1.64
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Non-energy CO2--fuel leaks 6.56 6.20 6.50 6.00:
Non-energy CO2--industry 54.90 63.88 66.00] 20.22 65.00] 18.404
Non-energy CO2--waste

Non-energy CO2--other

Non-energy CO2-total 61.46 70.08 72.50] 17.96 71.00] 15.52
Non-energy CO2-% total 1.24 1.32 1.16 1.24

Total CO2 4,968.97| 529860/ 6,265.00 26.08/ 5,738.50| 15.49
CH4—fuels 956.00 801.00 700.00] -26.78! 650.00 -32.01]
CH4—leaks 9,893.00] 9,347.00| 8,800.00] -11.05] 8,500.00/ -14.08|
CH4--jivestock 8,310.00, 9,079.00! 9,300.00 11.91] 9,100.00 9.51
CH4--other agriculture 448.00 489.00 500.00 450.00
CH4--waste 9,971.00| 11,259.00] 8,500.00, -14.75/ 8,000.00| -19.77]
CH4--other

CH4--total 29,578.00) 30,875.00| 27,800.00 -6.01,26,700.00| -9.73|
CH4--total CO2 equivalent 821.14 650.48 583.80 -6.01] 580.70] -9.73
CH4—fuels % 323 2.59 2.52 243
CH4—leaks % 3345 30.18 31.65 31.84
CH4-—livestock % 28.10 29.31 33.45 34.08
CH4--other agriculture % 1.51 1.58 1.80 1.69
CH4--waste % 33.71 36.35 30.58 29.96
CH4-—-other % 0.00 0.00 0.00 0.00
N20O--transport 98.00 109.00 115.00 17.35 100.00 2.04]
N20O--other energy 35.00 36.00 40.00 36.00
N20--industry 96.00 105.00 110.00 14.58]  105.00 9.3
N20--agriculture 196.00 217.00 230.00 17.35] 210.00 7.14
N20O--waste

N20O--other

N20O--total 425.00 467.00 495.00 16.47| 451.00 6.12
N20O--total CO2 equivalent 131.75 144.77 153.45 16.47| 139.81 6.12
N20O--transport % 23.06 23.34 23.23 22.17
N2O--other energy % 8.24 7.71 8.08 7.98
N20--industry % 22.59 22.48 2222 23.28
N20--agriculture % 46.12 46 47 46.46 46.56
N20O--waste % 0.00 0.00 0.00 0.00
N20--other % 0.00 0.00 0.00 0.00
HFC-134a

HFC-23a

HFC-152a

HFCs—total CO2 equivalent 44.04 76.65 150.00) 24060 150.00 240.60)
CF4

C2F6

PFCs—total CO2 equivalent 18.35 29.19; 20.00! 8.99 14.00| -23.71
SF6
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SF6--total CO2 equivalent 2588 30.83 35.00] 3624 33.00 2&;51
CO2 energy--RAI calculation 4907.51 522852 6,192.50, 26.18 5.667.50 1549!
CO2 jotal--RAL calculation 4,968.97| 529860 626500 26.08 573850 1549
CH4 total--RAI calculation 621.14 650.48 583.80 -6.01| 560.70] -9.73
N20 total--RAl calculation 131.75 144.77 15345 16.47 139.81 6.12]
HFC totai--RAI calculation 44.04 76.65 150.00f 9569 15000 95.69
PFC total-RAI calculation 18.35 28.18 20.00] -31.47 14.00] -52.03)
SF6 total—RAI calculation 25.69 30.83 35.00 13.52] 33.00 7.04]
GHG total-RAl calculati 5,800.94| 6,.230.52] 7,207.25  23.02] 663601 13.27]
CO2 energy % 84.47 83.92 85.92 { 85.41
CO2ftotal% _ 85.53 85.04 86.93 86.48

CH4 total % 10.69 10.44 8.10 8.45

N2O total % 2.27 232 2.13 2.1

HFC total % 0.76 1.23 2.08 2.26

PFC total % 0.32 0.47 0.28 .21

SF6 total % 0.44 0.49 049 0.50

ICO2 energy 4,907.51] 5,228.52

CO2 total--gov. forecast 4,968.97, 529860, 6,11855

CH4 total~gov. forecast 621.14, 650.48 567.21

N20 total--gov. forecast 131.75 144.77 12462

HFC total--gov. forecast 44.04 76.85 150.00

PFC total--gov. forecast 18.35 29.19

SF6 total--gov. forecast 25.69 30.83

GHG total--gov. forecast 5,809.94) 623052 6.950.39

Sources: {EA for 1890-95 energy COZ2, FCCC secretariat for other 1880-8
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FOR RUSSIA

(MILLION TONNES CO2 EQUIVALENT)

HIGH LOW

19980 I[EA  |1995 IEA |2010 HIGH|%90/85 |2010 LOW |%90/95
Land area (square km) 16,895,800] 16,995,800/ 16,995,800 16,995,800
Population (thousands) 147,813) 148,200 143134] -3.23] 143,134 -3.23
|Population density 8.70 8.72 8.42 8.42
GDP (billion USD, PPP basis) 1,108.82 689.95
GDP per capita (PPP basis) 7.496 4,656
TPES including combust. renew. 628.17
Renewable % 3.77
TPES, million TOE 604.46
TPES per capita (TOE per person) 0.00 4.08
TPES per GDP (TOE per M USD) 0.0 876.1
|Energy CO2 per capita 15.53 10.44
Energy CO2 per GDP 2,071.57| 2,243.48
Energy CO2 per TPES 2.56
Utilities--CO2 from coal 350.00 196.46 250.00; -28.57 210.00| -40.00]
Utilities--CO2 from oil 240.00 142.03 180.00{ -25.00 150.00| -37.50
Utilities--CO2 from gas 450.00 399.78 50000 11.11 450.00 0.00
Utilities—total CO2 1,040.00 738.27 930.00, -10.58 810.00] -22.12
Utilities—coal % of utility CO2 33.65 26.61 26.88 25.93
UHtilities—oil % of utility CO2 23.08 19.24 19.35 18.52
Utitities—-gas % of utility CO2 43.27 54.15 53.76 55.56
Utilities--coal % of total CO2 15.24 12.69 10.76 12.25
Utilities—oit % of total CO2 10.45 9.18 7.74 8.75
Utilities—gas % of total CO2 19.59 2583 21.51 26.24
Utilities—all fuels % of total CO2 4528 47.70 40.01 47.23
Auto-producers—CO2 from coal 37.05 47.00 40.00
Auto-producers—CO2 from oil
Auto-producers--CO2 from gas 13.34 18.00 14.00
Auto-producers—total CO2 50.39 65.00 54.00
Auto-producers—coal % 0.00 2.39 2.02 233
Auto-producers--oil % 0.00 0.00 0.00 0.00
Auto-producers—gas % 0.00 0.86 0.77 0.82
Auto-producers--all fuels % 0.00 3.26 2.80 3.15
Energy industry—-CO2 from coal 7.00 1.42 1.80| -74.29 1.40| -80.00;
{Energy industry-CO2 from oil 45.00 16.36 35.00{ -22.22 18.00} -60.00f
Energy industry—-CO2 from gas 9.00 3.07 11.00] 2222 5.00| -44.44]
Energy industry-—-total CO2 61.00 20.85 47.80| -21.64 24.40| -60.00
Energy industry--coal % 0.30 0.09 0.08 0.08
‘EneZi industry--0il % 196 1.06 1.51 1.05
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'Enel_’gx industry-—gas % 0.38 0.20 0.47 0.29

|Energy industry--all fuels % 286 1.35 2.06 1.42

All energy industries—-total CO2 1,101.00 809.51; 1,042.80] -5.20 888.40| -19.31
All energy industries--all fuels % 47,93 52.30 44.87 51.80

Manuf. & construc.--CO2 from coal 120.00 123.62 140.00] 1667 130.00{ 8.33
mut & construc.~CO2 from oit 90.00 53.33 80.00 0.00 60.00{ -33.33
{Manuf. & construc.~CO2 from gas 200,00 85.53 220,00, 10.00 100.00} -50.
Manuf. & construc.--total CO2 410.00 262.47 450.00 9.76 290.00f -29.27
Manuf. & construc.--coal % 5.22 7.88 6.02 7.58

Manuf. & construc.—oit % 3.82 3.45 3.87 350

Manuf, & construc.—-gas % 8.71 5.53 9.47 5.83

Manuf. & consiruc.--all fuels % 17.85 16.96 18.36 16.91
Transpont--CO2 from coat 1.00/ 1.47 1.50 50.00 1.50 50.00
| Transport--CO2 from oil 275,00 77.38 280.00 1.82 120.00 -56.36!
Transpont--CO2 from oilfroad use 65.00 27.33 80.00] 23.08 40.00 -33.46‘
Transport--CO2 from non-road oil 210.00 50.05 20000 -4.76 80.00; -61 Qd
Transport—-CO2 from gas 40,00 29.30 50,00 25.00 35.00; -12.50
Transport-—-total CO2 316.00 108.15 331.50 4.81 156.50; -50.47]
Transponrt--coal % 0.04, 0.10 0.06 0.09
Transport--0il % 11.97, 5.00 12.05 7.00:
Transport--cil road use % 2.83 1.77 3.44 233
Transport—~road use % transport oil 23.64 35.32

Transport—road use % of total olf 8.55 6.59 11.19 8.55,
Transpor—non-road oil use % 9.14 3.23 8.60 467
Transport—gas % 1.74 1.89 2.18 204 |
Transport--alt fuels % 13.76 6.99 14.26 §.13
Other--CO2 from coal 160.00 66.44 120.00[ -25.00 80.00| -50.
Other--CO2 from oil 110.00 i01.20 130.00! 18.18 120.00 9.09|
Other--CO2 from gas 200000 15647, 250,00, 2500,  150.00 -10.00
Other--total CO2 470.00 324.11 500.00 6.38 380.00! -19.15]
Other--coal % 6.87 4.29 5.16 4,67
Other--oil % 4.79 6.54 5.5¢ 7.00
Other--gas % 8.71 1011 10.76 10,50
Other-—-all fuels % 20,486 20.94 21.51 22,16

Total energy CO2 from coal 638.00 426.63 560.30] -12.18 462.90| -27.45
Total energy CO2 from oil 760.00 414.81 715.00] -5.92 468.00 -3&4&
Total energy CO2 from gas 899.00 706.45 1,049.00 16.69 784.00] -12.7
Total energy CO2--all fuels 2,297.00, 1,547.89 2324.30 1.18] 1,714.90[ -25.34)
Total energy CO2--coal % 27.78 27.56 2411 26.99

Total energy CO2--0il % 33.08 26.80 30.76 27.28

Totai energy CO2--gas % 39.14 4564 45.13 45.72

Marine CO2 from oil

{Marine bunkers—oil % 0.00 0.00
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Non-energy CO2--fue! leaks 27.10 17.90 20.00 17.00
Non-energy CO2--industry 46.30 24.00 35.00{ -24.41 24.00, -48.16]
Non-energy CO2--waste

Non-energy CO2--other

Non-energy CO2--total 73.40 41.90 55.00| -25.07 41.00| -44.14|
Non-energy CO2--% total 3.10 2.64 2.31 2.34

Total CO2 2,370.40| 1,589.79| 2,379.30 1,755.90
CH4—fuels 200.00 130.00 150.00] -25.00 130.00, -35.00]
CH4—leaks 18,900.00{ 13,300.00| 13,000.00; -31.22| 11,000.00; -41.80]
CH4-livestock 4,930.00] 3,700.00[ 4,000.00 -18.86| 3,700.00; -24.95|
CH4--other agricutture 130.00 130.00 130.00 0.00 130.00 0.00]
CH4--waste 1,940.00| 1,950.00, 1,950.00 0.52] 1,930.00 -0.52
CH4—other 400.00 400.00 400.00 0.00 400.00 0.00]
CH4~total 26,500.00/ 19,610.00| 19,630.00; -25.92| 17,290.00| -34.75
CH4--totai CO2 equivalent 556.50 411.81 412.23] -25.92 363.09) -34.75
CH4—fuels % 0.75 0.66 0.76 0.75
CH4-——leaks % 71.32 67.82 66.23 63.62
CH4--livestock % 18.60 18.87 20.38 21.40
CH4--other agriculture % 0.49 0.66 0.66 0.75
CH4—waste % 7.32 9.94 9.93 11.16
CH4—other % 1.51 2.04 2.04 2.31
N20--transport 8.50 8.00
N20O-other energy 17.40 11.10 13.00, -25.29 11.00} -36.78
N20--industry 3.00 1.20 3.00 0.00 1.20| -60.00f
N20--agriculture 200.00 110.00 150.00| -25.00 110.00{ -45.00
N20--waste 0.30 0.30 0.30 0.00 0.30 0.00
N20O--other 5.00 5.001 5.00 0.00 5.00 0.0
N20O--totai 225.70 127.60 179.80| -20.34 135.50 -39.96|
N20-total CO2 equivalent 69.97 39.56 55,74 -20.34 42.01] -39.98
N20O--transport % 0.00 0.00 4.73 5.90
N20--other energy % 7.7 8.70 7.23 8.12
N20—industry % 1.33 0.94 1.67 0.89
N20--agriculture % 88.61 86.21 83.43 81.18
N20—waste % 0.13 0.24 0.17 0.22
N20--other % 2.22 3.92 278 3.69
HFC-134a

HFC-23a

HFC-152a

HFCs~total CO2 equivalent 9.66 9.66

CF4

C2F6

PFCs—total CO2 equivalent 31.91 28.94/

SF6
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SF6--totat CO2 equivalent

CO2 energy--RAI calculation 2,297.00] 1,547.89! 2,324.30 1.19] 1,714.90| -25.34]
CO2 total--RAl calculation 2,37040| 1,589.79| 2,379.30 0.38| 1,755.90| -25.92
CH4 total--RAI calculation 556.50 411.81 412.23| -25.92 363.08] -34.7§
N20 total--RAI calculation 69.97 39.56 55.74| -20.34 42.01] -39.96]
HFC total-RAI calculation 9.66 9.66

PFC total-RA! caiculation 31.91 28.94

SF6 total—RAI calculation 0.00 0.00

GHG totai--RAI calculation 3,03843] 2,079.75| 2,847.27| -6.20] 2,161.00| -28.81
CO2 energy % 75.60 74.43 81.63 79.36

CO2 total % 78.01 76.44 83.56 81.25

CHA4 total % 18.32 19.80 14.48 16.80

N20O total % 2.30 1.90 1.96 1.94

HFC total % 0.32 0.46 0.00 0.00

PFC total % 1.05 1.39 0.00 0.00

SF6 total % 0.00 0.00] 0.00 0.00

CO2 energy 2,297.00| 1,547.89

CO2 total—gov. forecast 2,370.40| 1,589.79| 2,300.00

CH4 total—gov. forecast 556.50 411.81 504.00

N20 total-gov. forecast 69.97 39.56 55,80

HFC total--gov. forecast 9.66 9.66 0.00

PFC total--gov. forecast 31.91 28.94 0.00

SF8 total--gov. forecast 0.00 0.00 0.00

GHG total—-goy. forecast 303843 2079.75| 2,859.80

Sources: |IEA for 1995 energy CO2, FCCC secretariat for other 1990, 1995 data, RAI for all other.
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TABLE 7: ACTIVITIES IMPLEMENTED JOINTLY, ANALYSIS BY PROJECT TYPE (TONNES CO2)

NUMBER|TOTAL AVER. |ANNUAL [PROJECT (% %

SECTOR PROJ. |[TONNES LIFE _ |[TONNES |ANNUAL |NUMBER |ANNUAL
|Agriculture 2 50,687 12 3,394 1,697 2.15 0.05
Energy - total 77| 73,931,033 14| 3,453,406 44,849 82.80| 49.23
efficiency total 35, 7,723,689 12| 916,986 26,200 37.63| 13.07
effic. - dist. heat 14| 1,734,000 12 68,243 4,874 15.05 0.97]
ble total 40| 33,183,262 14] 1,171,838 29,296 43.01 16.71
renewable biomass 29| 7,127,280 12, 441,636 15,229 31.18 6.30]
renewable solar 2 34,411 12 1.446 723 2.15 0.02
renewable wind 4 328,514 16 18,065 4,516 4.30 0.26
Forests - total 13| 87,680,632 32| 3,556,688 273,591 13.98] 50.71
affc i 1 292,728 40 7,318 7,318 1.08 0.10
reforestation 5| 9,572,482 36| 246,573 49,315 5.38 3.52
preservation 6| 74,750,089 28| 3,200,620 533,437 6.45 45.63
Waste 1 7,300 10 730 730 1.08 0.01
TOTALS 93| 161,669,652 16| 7,014,218 75422  100.00| 100.00
ex. forest preserv. 87, 86,919,563 16| 3,813,599 43,834 93.55] 54.37
ex. all forests 80{ 73,989,020 14| 3457530 43,219 86.02] 49.29

Source: Climate change secretariat document FCCC/CP/1988/2, 5 October 1998
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Endnotes

1. The author is an international consultant who was previously chief economist, regulatory
programs, US Department of Energy (1978-81); coordinator of US trade policy for energy,
chemicals and natural resources, Office of US Trade Representative (1982-90); Deputy Assistant
Secretary for environment, health and natural resources, US Department of State (1990-93), chief
US negotiator, UN Framework Convention on Climate Change (1991-92); and chairman, working
group on response strategies and working group on impacts, adaptation and mitigation, UN
Intergovernmental Panel on Climate Change (1991-93).

2. This paper was originally presented to the Electric Utilities and Environment Conference in
Tucson, AZ, on 11 January 1999. The estimates of national GHG emissions have subsequently been
updated and the tables here reflect those revisions.

3. Kyoto Protocol to the United Nations Framework Convention on Climate Change, adopted 11
December 1997 and opened for signature 16 March 1998, original text contained in document
FCCC/CP/1997/1..7/Add.]1 of the Third Session of the Conference of the Parties, 10 December
1997 [hereinafter Kyoto Protocol].

4. United Nations Framework Convention on Climate Change, adopted 9 May 1992 and opened
for signature 4 June 1992, Annex I of Report of the Intergover tal Negotiating C ittee for &
FEramework Convention on Climate Change on the Work of the Second Part of Iis Fifth Session, Held at
New York From 30 April to 9 May 1992. UN Doc. A/AC.237/18 (Part II), and reprinted at 31
LL.M. 849 (1992) [hercinafter FCCC].

5. Specific targets listed in Annex B are: 92% of base period emission levels (all 15 EU Member
States, Bulgaria, Czech Republic, Estonia, Latvia, Liechtenstein, Lithuania, Romania, Slovakia,
Slovenia, Switzerland), 93% (United States), 94% (Canada, Hungary, Japan, Poland), 95%
(Croatia), 100% (New Zealand, Russia, Ukraine); 101% (Norway) 108% of 1990 (Australia),
110% (Iceland). Base period is 1990 except for Bulgaria (1988), Hungary (average of 1985-87) and
Poland (1988), which may have the flexibility to use an earlier base period in accordance with
FCCC Article 4.6 and Kyoto Protocol Articles 3.5 and 3.6; countries may also choose 1995 rather
than 1990 as the base year for HFCs PFCs and SF6, in accordance with Kyoto Protocol Article 3.8.

6. The US government’s official projection for climate change purposes, shown at the end of Table
5, is included in UNFCCC Secretariat Document FCCC/CP/1998/11/Add .2, “Tables of Inventories
of Anthropogenic Emissions and Removals for 1990-1995 and Projections up to 2020,” 7 October
1998. Other estimates done by the US Energy Information Administration indicate US CO,
emissions increasing by more than 30% above 1990 levels by 2010.

7. The target percentages listed in Annex B to the Kyoto Protocol (or in the Council Conclusions of
the June 1998 meeting of the EU Council of Ministers) are multiplied by the 1990 base level for
CO,, CH, and N,O plus the 1995 assumed base level for HFCs, PFCs and SF; to obtain the targets
in terms of tonnes of CO, equivalent for 2010. The actual “assigned amounts™ for the 2008-2012
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commitment period would be five times this figure, and could not be exceeded for the five-ycar
period in total. For Hungary, the base year figure is for the average of 1985-87. For Poland, the
base is 1988, but the CO, emission estimates provided to the FCCC secretariat are considerably
higher than those estimated by the IEA. In order to make the estimates comparable for purposes of
comparing the projections for 2010 with a Kyoto target based on a 1988 reference year, the CO,
estimate of 477.473 million tonnes for 1988 was adjusted by multiplying the IEA 1990 estimate by
the ratio of the Polish government estimates for 1988 and 1990, i.e., 364.12 million tonnes times
477.473/414.93 (the last figure is taken from FCCC/CP/1996/12, Table 1). The resulting adjusted
CO, number for 1988 would then be 419 million tonnes and the total emission of all GHGs 501.18
million tonnes of CO, equivalent.

8. The Russian government’s official projection for climate change purposes, shown at the end of
Table 6, is included in UNFCCC Secretariat Document FCCC/CP/ 1998/11/Add.2, “Tables of
Inventories of Anthropogenic Emissions and Removals for 1990-1995 and Projections up to 2020,”
7 October 1998. Other estimates can be found in Russian Federal Service for Hydrometeorology
and Environmental Monitoring (Hydromet), “Russian Federation Climate Change Country Study,”
Volume 1 (Inventory of technogenic GHG emissions), Volume 2 (Inventory of GHG sinks and
emissions related to terrestrial ecosystems), and Volume 5 (Synthesis activity), Moscow, 1997. In
this last source, two scenarios are provided (p. 81) for CO, emissions from fuel combustion in
2010; under the “optimistic scenario” emissions would be 2,108 million tonnes (575 MtC) while
under the “probable scenario they would be 1,947 million tonnes (531 MtC). These are clearly
comparable to the high estimate of 2,193 million tonnes and the low estimate of 1,697 million
tonnes shown in Table 6, although the “probable” scenario looks less probable today.

9. Briefing by Alexei Kokorin, head of Russian delegation to UNFCCC meetings, on 9 June 1998
in Bonn. Three phases for Russian use of flexibility were indicated: (1) Creation of transferable
credits through Article 6 joint implementation of projects involving outside funding and
technology; (2) Creation of credits through self-initiated projects using technology and experience
gained under phase 1; and (3) trading of emission allowances under Article 17. Similar indications
of the Russian approach to flexibility mechanisms have been given in various private meetings with
high-level officials of other governments.

10. Russian trading in crude oil and natural gas has a long history, although most of it in the past
has involved longer-term contracts or direct government-to-government deals. Russian inexperience
in international aluminum and uranium trading led to mistakes and major trade disputes in the early
1990s.

11. UNFCCC Secretariat Document FCCC/CP/1998/2, “Activities Implemented Jointly: Review

of Progress Under the Pilot Phase (Decision 5/CP.1), Second synthesis report on activities
implemented jointly,” 5 October 1998.

12. Experts at the US Joint Implementation office estimate that the maximum number of projects

that could be evaluated by the US each year, with greatly expanded staffing and budget support,
would be at most 300. Over the past four or five years the group has evaluated about 100 JI

35



115

projects, of which 32 have actually met all criteria and been selected. This implies that the US
administrative system is capable in the future of approving at most about 100 projects per year.

13. The eight countries ratifying the Kyoto Protocol, as of 9 April 1999, are: Antigua and Barbuda,
Bahamas, El Salvador, Fiji, Maldives, Panama, Trinidad and Tobago and Tuvalu.

14. Senate Resolution 98, the so-called Byrd-Hagel Resolution, was passed by a vote of 95-0 on 25
July 1997 and called on US negotiators involved in the Kyoto Protocol not to agree to any treaty
that would “mandate new commitments to limit or reduce greenhouse gas emissions for the Annex I
Parties, unless the protocol or other agreement also mandates new specific scheduled commitments
to limit or reduce greenhouse gas emissions for Developing Country Parties within the same
compliance period,” or that would “result in serious harm to the economy of the United States.”
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.1

AND CONTRACTORS, INC.

April 28, 1999

The Honorable James Talent
Chairman, Small Business Committee
United States House of Representatives
Washington DC 20515

Dear Chairman Talent:

On behalf of Associated Builders and Contractors (ABC) and its more than
20,000 contractors, subcontractors, material suppliers, and related firms across the
country I would like to express our concern with the Administration’s efforts to proceed
with the Kyoto Protocol and the effect it will have on small businesses in the construction
industry and respectfully submit the following comments for the record.

The Kyoto Protocol will require nations to make compulsory (enforceable)
reductions in greenhouse gas emissions, particularly Carbon Dioxide. It specifically
states that while the U.S. must reduce it greenhouse gas emissions to 1990 levels
developing nations such as India and Brazil would not face the same constraints.
Currently, there is no technology that will change Carbon Dioxide into something else.
Thus, the only way to achieve significant reductions in these emissions is to burn less
fossil fuels including oil, gas, and coal.

ABC is very concerned with the greenhouse emissions controls negotiated and
signed by the Administration in Buenos Aires. Our members believe this agreement will
have an immediate impact on the building and contracting industry through higher energy
prices, stricter zoning requirements and higher fuel economy standards. They believe the
agreement, if ratified, will restrict availability and lead to higher costs for the vans, light
trucks, and other equipment our members depend upon.

ABC members depend on a strong economy to foster growth of businesses that in
turn sustain construction. If emissions reductions were required only by industrialized
nations, the US would be placed at a considerable trade and economic disadvantage. U.S.
manufacturing costs would be higher while those of developing countries would be
lower. Thus, forcing companies to move overseas, taking the jobs with them.

The truth of the matter is scientists do not agree on whether or not global warming
is really even occurring, much less how fast it is occurring, or what effects it would have.
Since there is insufficient evidence to answer basic questions about global climate change
and what causes it, the U.S. should not rush into any international treaty that forces

1300 North Seventeenth Street m Rosslyn, Virginia 22209 = (703) 812-2000
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unwelcome and expensive changes in our lives and livelihoods. The construction industry
is already over burdened with federal, state, and local regulations and paperwork
requirements, and oppose such additional restrictions until there is sufficient established

research and evidence about global warming to justify the cost and benefits of such
efforts.

Sincerely, P
[ P
/ /
j / Yo / Q%L e
Shane Downey T

Washington Representative
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" JAMES M. TALENT, Missoum NYDIA M. VELAZQUEZ, New Yok

CHARMAN

Congress of the Wnited States

Fouse of Representatioes
100th Congress
Committee on Small Business
2361 Ropburn Fouse Gffice Building
Tashington, DE 205156515

March 10, 1999
By Facsimile

His Excellency Naresh Chandra
Ambassador of India

Attn: Ms. Shamma Jain

2107 Massachusetts Avenue, N'W.
‘Washington, D.C. 20008

Re: The Kyoto Protocol to the United Nations Framework Convention on Climate
Change

His Excellency:

The Kyoto Protocol to the United Nations Framework Convention on Climate Change
(the Protocol) commits signatory nations to limit emissions of six “greenhouse gases.” In
November, 1998, United States Ambassador to the United Nations, Peter Burleigh, signed
the Protocol on the United States’ behalf. To date, India is not a Protocol signatory.

It is my understanding that India recognizes the importance in maintaining a safe and
healthy environment but declines to accept the Protocol’s greenhouse limitations. In order
to further understand India’s position, could you please respond to the following questions
at your earliest opportunity.

1. Please explain whether India is currently negotiating global warming policies
with the United States or any other country.

2. Please explain whether the India supports, as written, the Protocol.

3. Please explain when and under what circumstances India would be willing to
pledge to reduce carbon dioxide emissions.

4. Is India open to negotiate any pledge to reduce carbon dioxide emissions?
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5. Have officials in India made any forma! policy statements to explain its global
warming policy position? If so, may I obtain copies, in English, of these
statements.

Thank you for your cooperation in this matter. If you have any questions, please contact
Paul Denham ((202) 225-5821) of the Committee Staff.

Sincerely,
awrs
P

Jgfnes M. Talent
hairman
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Hd &
afaned, A9,
AMBASSADOR OF INDIA

2167 MASSACHUSETTSAVE. N.W.
WASHINGTON. D.C. 20008

April 13, 1999

Dear Coungressman Talent,

Thank you for your letter of March 10, 1999 about India’s position vis-g-vis the
Kyoto Protocol.

In response to your queries, I would wish to convey that though India is not yet a
signatory to the Kyoto Protocol, we have adopted the protocol as a mechanism of the
Framework Convention, to which India is a signatory. India is actively participating in
all the concerned meetings and is playing a positive role in the deliberations, to promote
global cooperation. The details of Clean Development Mechanisms (CDM) are still
under discussion, but India has taken a number of steps, as part of our national policy, to
increase energy efficiency and cut emissions of carbon dioxide. We are alive to the
requirements and though these do not form part of any commitments that India has
undertaken, we are confident these would further the objectives of the Convention. India
is not engaged in bilateraf discussion on emissions with any country, nor do we support
efforts 1o obtain pledges which go beyond the Convention and also the Kyoto Protocol
In fact, the Framework Convestion authorizes developing countries to raise their
emissions o meet their social and developmental concerns.

With regards,
Yours sincerely,
(Naresh Chandra)
The Hon’ble James Talent,
1022, Longworth House Office Building,
United States House of Representatives,
Washington, DC 20515
o 1
E

‘Telephone No. (202) 939-7009/7011/7018 . Fax (202)483-3972
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United Nations Kyoto Protocol —
Potential Impacts on US Agriculture

L. Introduction

American agriculture is the envy of the world. The American farmer feeds not only citizens of the
United States but millions of others worldwide — in both developing and developed countries ~
increasing the prospect for healthy and productive lives.

Traditionally, farmers have coped with drought and disease, falling prices and shrinking profits.
Now, the family farm faces a new threat that may bring unexpected hardship to many in the near
future.

In December 1997, over 180 nations met in Kyoto, Japan, to finalize negotiations on a legally
binding international treaty aimed at lowering greenhouse gas emissions. The new treaty — called
the UN Kyoto Protocol — requires a handful of nations, including the United States, to reduce
their greenhouse gas emissions to specific levels by the years 2008-2012, the first budget period.
While each country accepted a different level of emission reductions, on average the agreement
seeks to reduce emissions to 5% below 1990 levels during the first budget period. For its part,
the United States agreed to reduce its emissions to 7% below 1990 levels by this timeframe.
Additional emission reductions will be required in the second budget period (2013-2018),
however, the level of reductions required in that timeframe will be the subject of future
international negotiations. Key aspects of the Protocol include:

e The agreement covers six gases (CO,, methane, nitrous oxide, HFCs, PFCs, and SFs).

e The concept of greenhouse gas emissions trading will be allowed, but the rules,
guidelines and structure of an international system have yet to be determined.

e Countries with emerging economies such as China, India, Mexico and South Korea,
exempted themselves from the Protocol, as a proposal to allow these developing
countries to adopt voluntary emission reductions failed.

e The definition of sinks (objects that 'clean, or remove emissions, from the atmosphere')
was limited to include only forestry activities. Agricultural crops and other vegetation
are nct considered sinks by the Kyoto Protocol.

o Enforcement measures of the Protocol by the United Nations were left undefined and
will be the subject of future international negotiations.
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Analysis by the US Energy Information Administration (EIA) shows that demand for energy will
coptinue to grow well into the next century, Because of this increase in energy usage, EIA
predicts that greenhouse gas emissions will be at least 25-30% higher in 2010 than in 1990." This
means the United States will have to reduce its energy consumption by at least 37% in order to
meet its commitments under the Kyoto Protocol. These energy restrictions may result in higher
energy costs for farmers, small businesses and other working families.

Of the six greenhouse gases, agriculture is the primary emitier of two ~ methane and nitrous oxide
- and a significant emitter of a third ~ carbon dioxide. Methane emissions come from livestock
opmtsons and rice farming, while any fertilizer use causes nitrous oxide emissions. Several

izations have recc led ways to reduce emissions of these two gases (e.g.,
reduce hvestock herds, tax fertilizer usage, and restrict how, when and where fertilizers are
applied). However, this study only looks at how agriculture will be affected by Kyoto-related
Tequirements to reduce carbon dioxide.

The remainder of this section provides general introductory information on the various means of
controlling greenhouse gas emissions and the Jikely incidence of their relative effects on various
sectors of the economy. Section II then examines the expected macroeconomic effects, reported
in other studies, of the most likely scenario resulting from the Kyoto Protocol for the US
economy. In Section III, these results are utilized in evaluating the resultant impacts on the
relatively energy intensive farm sector. Section IV contains the results of further examining the
string of effects, 1o the microeconomic level — to typical farms that might be found in the
agriculture sector. Section V contains the evaluation from further extrapolating the agriculture
sector impacts forward toward the ultimate food consumer. The final section contains sumrmary
observations and conclusions about the Bkely economic impacts resulting from adoption of a
global carbon emissions policy.

Several studies have been made of expected impacts of federal constraints on carbon emissions
and on the US economy. Conclusions by DRIUMoGraw-Hill are used in this study, and are
presented briefly below.

Carbon levels in the atmosphere from greenhouse gas emissions can be controlled in several ways,
including carbon taxes or by federal requirements for permits for emitters. Permits could be
simply issued at no cost or auctioned by the federal government, with the total soid providing the
final control on emission levels. Emissions also could be controlled by a federal emissions tax,
with each ton of emissions taxed at the marginal cost abatement, and by other regulatory schemes
of increasing complexity. The DRI study assumes that permits would be used, and that they could
be traded in the open market. In each case, it is assumed that annual permits for 1,243 million
tons of carbon emissions (the target 93% of 1990 levels) would be issued to industry at no cost
based upon businesses' 1990 level of emissions. With a permit system, the permits would be
tradable, and the trading price would equal the marginal cost of abatement. The permit system is
assumed to be gradually phased in during 2000-10.

! Published in EIA's 'Annual Energy Outlook 1998,
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The impacts upon the economy of achieving this target would be quite considerable. In iis base case
projections (i.e., assuming no Kyoto Protocol and a continuation of the current situation), DRI forecast
that US emissions would grow from 1,466 million tons in 1997 to 1,740 million tons by 2010 and
1,886 million tons by 2020, This would require a net annual reduction in emissions of just over 500
million tons by 2010 to achieve the required objective. DRI analyzed three possible scenarios, using
varying degrees of each available method, to reach Kyoto emissions limits (Table 1).

Table 1. Sources of US Carbon Reductions
DRI Cases and Assumptions

[ Casef Case2 Cased
% of required reduction
Sinks and Offsets From 8 12 18
Cther Gases
Purchases From Abroad 15 30 55
[Changes/Reductions in k4 58 29
Domestic Energy Use

For the purposes of this study, Case 1 is used, primarily becanse it assumes that the bulk of
carbon emission reductions will come from changes in domestic use.

The estimated carbon emissions permit price required to reduce carbon emissions in 2010 to the
target level is estimated 1o be $177 per ton (in constant 1997 dollars), growing to $193 per ton by
2020, taxes that would increase energy costs to consumers substantially (Table 2). Coal, with the
highest carbon content of the fuels (and the lowest price per Btu), experiences the largest
percentage increase. By contrast, gasoline, with its medium carbon content and high tax and non-
fuel. cost components, experiences the smallest increases in price. Real (inflation adjusted)
producer energy prices increase an average of nearly 64% between 2008 and 2020, while
consumer prices rise nearly 42% on average.

Table 2. Real Energy Price Increases, 2008-2020

Year-By-Year from ine (%) g

2008 2009 2010 2011 2012 2020 | Change |
Gagsoline - Retail 282 218 285 301 30.7 275 288
|Residential Fuel 79.8 83.2 86.1 89.9 90.4 74.4) 83.7
Electric Utility Coal 3559 3828 4060 4336 4496 4664 415.0]
Electric Utility Natural Gas 1038 1079 1109 {1581 1152 80.9; 106.§}
Electricity — Average 486 51.3 54.0 57.2 5§79 533 53.7
{Producer Prices - Energy g3 826 858 88.7 68.4 58.8] 63.8
Consumer Prices — Energy 386 41.0 43.0 446 45.2 39.0) 41.8]

Producer energy price index assumes 1982 = 1.00
Consumer energy price index assumes 1982-84 = 1.00

Source: DRt
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The costs of meeting the Lyoxo Pmtocoi ob]ecnves would have substantial negative impacts on
the US ? The luated suggests that the target of reducing US greenhouse
gas emissions by 2008-2012 could reduce the level of national output by 1.6% or more anmually in
the short-run, measured against the base case of no policy change. Because of the implied
increases in real energy costs, consumption could fall even more, at least 2.2% annually (Table

3).

Table 3. Costs of Kyoto Protocol Policies

y of Key |
Kyato Percent

Faclor/Year Base Case Protocol  Change
Real GDP (bil 3, base 1992)

2010 8428 8,273 -1.6

2020 10.865 10,838 03
Consumpiion (bil §, base 1892}

2010 8,346 6,203 -2.2,

2020 7,599 7,555 -Q6
Total Empioyment {mil}

2040 1585 1857 -0.8]

2020 1622 1820 8.4
Effective Non-Residential Capital

Stock (it §, base 1992}

2010 10,803 11,116 11

2020 14,588 15,320 5.0
Soures: DRI

Carbon emission ints would be expected to prices, especially for coat and natural

gas {Table 4). The higher prices in tum would lead to the substitution of capital for energy, and
stimulate investment in energy conserving automobiles, houses and induswrial operations. The
result could be an increase in capitai stock by 2020, boosting employ in some industries while
jobs are lost in others.

The DRIMcGraw Hill model (like most ¢ model that the United States will
continue to purchase most of its imports from other developed countries which also will limit
carbon emssions. However, higher energy prices will increase the competitiveness of exporters
based in unaffected, lower-wage developing countries, who will capture a growing share of the
US market as a4 result. This kely would expand the US trade deficit as rising energy prices make
imports more attractive and US exports less competitive,

* This section depends on the DREMcGraw- Hill mode! of the US economy. Current DRI estimates of
eoonomic impacts of energy taxes have besn modified somewhat from June 1997 estimates used in previous
reports. Current estimates assume somewhat greater capacity of US finms to antitipate regulations fo be
imposed in frture yoars, and somewhat lower ¢arbon taxes and smaller economyic impacts as a result.
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Table 4. Energy Price Comparisons

Base Case 2010 2020
Implicit Price of Carbon ($1997) [ o
Gasoline-Retail ($/galion) 132 1.48
Coal-Electric Utility ($/mmBtu) 117 1.10
Natural Gas-Utility (S/mmBtu) 248 287
Electricity (cents/kWh) 5.46 5.35

Kyoto Protocol
implicit Price of Carbon ($1997/0n) 177 193
Gasoline-Retail ($/gation) 1.7 1.80
Coal-Electric Utility ($immBtu) 592 823
Natural Gas-Utility ($/mmBtu) 523 5.87
Electricity 8.41 8.20

Change From Base pot
Gasoline 295 275
Coal 406.0 466.4
Naturai Gas 1108 909
Electricity 54.0 53.3

Source: DRI
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I1. Impacts on the Agriculture Sector

The US agriculture sector is among the world's most advanced and efficient. The nation has
uniquely favorable soils and climate, and claims many of the world's most productive farms, the
result of the very high priority that US public policy has placed on agricultural productivity since
the earliest days of the Republic. More recently, however, most investment in development of the
sector has been private, in response to favorable returns from successfiul competition in growing
world markets. Today, US producers are competitive in most world markets, with the exception
of those still dominated by government policies (such as dairy or peanuts), or those for which the
US climate provides no comparative advantage (e.g., coffee, bananas).

US producers are competitive in world markets because farms are productive, but also because
the marketing infrastructure is highly efficient and marketing costs relatively low.> As the sector
has evolved with the rapid adoption of new technology, it is both highly capital and energy-
intensive. Energy use is both direct and indirect, includisg the fuel and kubricants for machinery
and vehicles, the natural gas used to dry crops and pump irrigation water and the electricity used
in an enormous variety of uses. Moreover, in addition to the energy consumed directly on each
farm, farm production inputs (especially fersilizers and pesticides) comtain very large energy
components,*

Economics of US Agriculture

The US agricultural system is extremely complex, and sensitive to economic changes. Farmers
buy over $185 billion worth of inputs and services and sell over $218 billion worth of products
and services. They have received net cash income ranging between $50.7 billion and $60.5 biltion
over the past five years. The US system also is deeply integrated in the world economy, and
regularly exports more than $50 billion worth of agricultural products, making exports the fastest
growing market for US food and fiber products.

The US system is heavily dependent on highly sophisticated energy sources, both for its direct
operations, and in the form of inputs for the system. This analysis examines in detail each of the
major production cost components in terms of their energy dependence and the likely impacts of
major cost increases from rising energy prices. Then, it examines likely impacts of higher energy
costs on farm revenues, and then estimates net macro impacts for the sector.

This is a highly simplified analysis, intended to identify major areas of impacts rather than
provide point estimates. In fact, the impacts of energy price increases would depend on the time
period over which they were imposed, the availability of alternative energy sources, and the

3Maxke&ngcosts,asusedhmarethoseUSDAindudﬁinhscmceptoftbeFoodMarkeﬁngBﬂl—
roughly those costs between the farm gate and the consumer.

* Economic Research Service, Energy Use on US Farms, 1991, an internal evaluation of energy use by
US agriculture,
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development of more efficient machines, fertilizers and other products. Measurement of such
impacts is beyond the scope of this analysis. Insicad, for each area of farm expenditure and
receipts, an estimate is made of the importance of energy or fuels, expected price changes are
derived from the DRI macro analysis, estimates of changes in use are made based on the size of
the cost increase, and these impacts are summed into a general expenditure impact estimate that is
applied to projected 1998 farm estimates. Clearly, such highly aggregated estimates are merely
indicative of the size and direction of Iikely impacts, rather than specific estimates.

Preduction Expenses

Farmers will spend an estimated $185 billion in 1998 to produce food and fiber (Table 5). The largest
category of includes basic operating costs such as marketing, storage and transportation,
machine hire, repair and mai etc., which d to just over 32% of the total. Farm-origin
inputs is the next most important category with nearly 24% of the total, followed by overhead costs
such as rent and taxes (22%). Manufactured inputs such as fertlizers and pesticides account for 15%,
while imterest costs add an additional 7% to total production expenses.

Table 5. Farm Production Expenditures, 1990-98

ftem 1990 1992 1994 1395 1996 1987 1998
bil 8
Feed Purchased 204 201 226 238 252 252 243
Livestock & Poultry Purchased| 146 136 133 123 111 {140 133
Seed Purchased 45 49 54 55 61 6.4 8.3
Famm Origin Inputs 305 386 413 416 424 458 439
Fertitizer & Lime 8.2 83 92 100 109 108 109
Fuel & Qils 5.8 53 53 54 57 5.7 5.6
Electricity 26 26 27 30 32 3.1 3.1
Pesticides 54 €58 72 77 8BS 8.7 8.7
Manufactured inputs 194 201 217 261 283 283 283
Short-Term interest 6.7 54 60 87 88 7.0 71
{Real-Estate Interest 87 58 58 60 54 8.4 8.5
Total interest Charges 134 112 418 127 133 134 13§
Repair and Maintenance 86 85 92 95 103 107 108
Contract & Hired Labor 4.1 140 153 163 173 182 187
Machine Hire & Custom Work 38 38 48 48 47 43 48
Midy, Storage, Transportation 42 45 67 72 &8 7.2 7.2
Misc Operating Expenses 165 1685 187 183 180 181 178
Other O ing E: 468 473 3557 561 571 581 593
‘Capital Consurmption 181 183 188 189 189 18.0 190
Taxes 8.0 62 67 67 68 7.0 71 18.5
Net Rent 101 108 1.5 120 143 141 138 38.8
Other Overhead 342 353 370 376 400 401 389 16.5]
Total Production Expenses | 153.4 1525 1674 174.1 181.1 186.5 185.0] 20.61

The national production cost level has been changing substantially during the 1990s, with the total
rising substantially, nearly 21%. Much of the increase was for the largest category, basic
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operating expenses, which increased $12.4 billion (nearly 27%) during the period. However,
costs of manufactured inputs increased $8.7 billion, over 46%, and the remaining major cost
categories also have seen increases through the 1990s. The total increase in production costs was
$31.6 billion, with farm-produced inputs accounting for only $4.6 billion of this cost growth.

A major reason for the increase in production costs is growth in the size of the sector, especially
after 1996 when the Federal Agricultural Improvement and Recovery (FAIR) Act removed
virtually all federal controls on production.’ By 1998, land in crops had increased just over 10%
from 1990, while production of most crops has increased even more rapidly, particularly energy-
intensive crops such as corn (1997 relative to 1990):

« Com +23%
e Wheat -10%
*  Boybeans +45%

Energy Use on Farms
Direct Energy Use

US farmers used about 0.9% of all gasofine and 12% of motor diesel fuel in their production
operations in the early 1990s based on the latest survey data available.’ On-farm operations use
about 2.7% of the liquefied petroleum gas, 0.3% of the natural gas, and 1.6% of the electricity
consumed nationally. Just over 53% of total agriculture-related energy use is directly on farms,
while the remainder is indirect, used in the manufacture of agricultural inputs such as fertilizer and
pesticides (Table 6).

Table 6. Energy Use by US Farms, 1991

Amount Share
Direct (trifiion Bu) %)
Liguid fuel
Gasoline 125 86
Diesel 388 26.8
LP Gas 55 38
Other
Natural Gas 57 3.8
Electricity 148 10.3
indirect
Fertilizer 561 387
Pestici 115 79
Total 1450 100.0

Source: Energy Uses on US Famms, ERS, USDA, 1983

* The chief exception is the Conservation Reserve Program which pays producers under ten-vear contracts
to retire from crop production land considered vulnerable to erosion.

® Eronomic Research Service, Energy Use on US Forms, 1991, page 1.
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In general, gasoline is used primarily in farm trucks and older harvesting equipment, and is the chief
fuel used on smaller farms. Its use by farmers has fallen about 40% since the mid-1970s. Most
commercial farms use primarily diesel tractors and trucks. And, diesel is used in most heavy-duty field
operations because of its fuel efficiency (and accounts for about 28% of total energy use). The shift
from gasoline powered equipment to diesel has resulted in an overall decrease in fuel use because
reduced-tillage practices have become widespread at the same time farmers were switching fuels.

Liquefied petroleum gas and natural gas are used primarily to dry crops, heat animal structures
and power irrigation pumps. Electricity also is used for the same purposes.

Indirect Energy Use

Chemical fertilizers are the most energy intensive farm input, and account for almost 40% of the
total energy required in farm production. The fertilizer industry used 561 trillion Btus of natural
gas and other energy to manufacture fertilizer for farm use in 1991 (fertilizer use consumes about
2% to 3% of total natural gas consumption in the United States). About 115 trillion Btus of
petroleum were used to make pesticides and herbicides in 1991. The extensive utilization of these
products thus accounts for the indirect energy use of nearly 47% of the total in 1991.

Energy use varies considerably by crop and livestock type (Table 7). For example, rice is the
most intense energy using crop (35% of variable costs) because of its tillage requirements,
fertilizer needs, and irrigation and drying needs. Cotton also ranks high because of its large
fertilizer and pesticide needs and ginning requirements. Field crops generally require greater
energy than fuits, vegetables and livestock (in part because of the accounting procedures — most
of the energy used in livestock production and fattening is contained in grain products and
appears directly in the energy budgets for those crops). The energy expenditures for US
agriculture in 1991 was $7.53 billion.

Table 7. Energy Costs as Share
of Total Variable Costs, 1984-91 Average

Crop Share
(pct)
Rice 35
Cotton 25
Peanuts 24
Wheat 24
Com 23
Soybeans 21
Hogs 16
Broilers 13
Turkeys 12
Dairy 11

Source: Energy Uses on US Farms, ERS, USDA, 1983
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Impacts of Kyoto Protocol Emission Controls

The impacts of emission controls on agriculture will depend on the specific controls used, their direct
impacts on farm production costs, and importantly on their impacts on the overall economy. Assuming
the Protocol's target of limiting emissions in 2008-12 at 93% of the 1990 level and the emission permit
costs esti d by DRI, key ic imf affecting the agriculture sector would be:  sharply
higher costs of gasoline, natural gas, electricity and the high-energy products that depend on basic
energy items, with inflation adjusted gasoline prices up 29.5% by 2010, natural gas prices up 110.9%
and electricity prices up 54%. These impacts would be both immediate and direct for fuels such as
gasoline, diesel, natural gas, and for direct energy purchases such as electricity.

While fuel and oil prices would increase immediately in response to the imposition of an emissions
tax, costs for a broad range of agricultural inputs would be expected to increase, as well, since
these are highly energy-intense. For example, natural gas typically amounts to 75% of the cash
cost of facturing anhydrous ia, a basic component of nitrogen fertilizers, For nearly
all manufactured farm inputs, energy costs are equivalent to 50% or more of the cash production
costs. Thus, while fuel and oil account for only 3% of agricultural production cosis in 1998,
fertilizer accounts for nearly 6% and pesticides nearly 5%, both extremely energy intensive inputs,
bringing the total for manufactured inputs to over 15% of cash costs (Tables 3 and 9).

Table 8. Share of Specific Inputs
in Total Production Expenses

Hem 1990 1998
pet
Feed Purchased 133 13.1
Livestock & Poultry Purchased 9.5 7.2
Seed P 28 3.4
Farm Origin inputs 258 237
Fertilizer & Lime 53 59
[r:uel & Oils 3.8 3.0
Etectricity 17 17
Pesticides 35 4.7
Manuf: i Inputs 126 153
Short-Term interest 43 38
Real-Estate interest 44 3.5
Total Charges 87 7.4
[Repair and Mainienance [ 5.8]
Contract & Hired Labor 82 10.1
Machine Hire & Custom Work 23 2.6
Mkig, Storage, Transportation 27 3.9
[Misc Operating Exp 107 9.6
Other Operating 306 32.1|
Capitat Consumption 118 10.3]
Taxes as 3.8,
Net Rent 68 7.5
Gther Overhead 223 21.6
{Totat Producti 1000 160.0
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Table 9. Direct Farm Energy Expenditures, 1991

tem Amount Share
bil $ pct
1.50 10.9
Diesel 234 31.1
LP Gas 0.44 58
Electricity 233 30.9
{Natural Gas 0.27 36
Other 0.65 8.6
Totai 7.53 100.0

Source: Energy Use on US Farms, ERS, USDA, 1993

In addition to manufactured inputs, there are four major categories of farm production costs.
Other operating expenses are the most important, including repair and maintenance, hired labor,
machine hire and custom work and miscellaneous operating expenses, and account for 32.1% of
total production costs in 1998. Farm-made inputs add nearly 24%, while interest adds over 7%.
Other overhead, including taxes, net rent and capital consumption accounts for about 22%. And,
while the manufactured inputs category would be the most sensitive to increased energy costs,
each of the categories would be expected to be affected somewhat either by the direct increase in
energy costs or in the indirect economic affects associated with the change.

For each of the four major subcategories of production cost, based on USDA estimates of 1998
expenditures, an estimate was made of the share attributed to energy, the likely use response to
higher prices as producers modify operations to control costs as much as possible, and the impact
on subcategory expenditures of the DRI/McGraw Hill estimates of energy cost increases. These
are discussed in the following sections and summarized in Table 10.

Manufactured Input Expenditures

The most immediate impact of an increase in gasoline prices of 30% would be an increase in fuel
and oil costs, with gasoline and diesel i ing by the full amount. In response, farmers would
be expected to reduce fuel use slightly (perhaps 3%), so that the net impact would be a 28%
increase in fuel and oil expenses (adding $1.5 billion to the expected $5.6 billion for 1998).

Similarly, the 1998 expenditure of $10.9 billion for fertilizer would be increased sharply by the
expected enormous increase in natural gas prices, perhaps by $5.7 billion (52%), assuming a 65%
energy component and a 20% reduction in use of lime and fertilizer in response to the cost
increase. Pesticide costs likely would face a smaller increase, assuming an energy cost increase
averaging 55%, a 70% energy cost component and a 5% reduction in use. However, the large
increases in energy used in the manufacture of these products could be expected to increase costs
by as much as 43% — more than $11.3 billion at 1997 expenditure levels.
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Table 10. Impacts of Energy Cost Increases on Farm Expenditures, 2010

Hem Energy Price Cost Exp Net |Exp 1998 Cost
D D Change | Resp Impact
% % bil'$
Feitilizer & Lime 65.0 ~20 1.00 52 108 57
Fuel & Qils 95.0 -3 0.30 28 58 1.5
{Etectricity 85.0 -3 1.00 g2 31 29
Pestici 70.0 -5 0.50 33 8.7 28
inputs 283 13.0
[Feed Purchased 120 5 0.35 4 243 10
Livestock and Poultry Purchased 7.5 -1 0.35 3 13.3 03
Seed Purchased 15.0 -1 0.35 5 6.3 0.3
Farm Origin Inputs 439 1.8
Short-Term interest -9.7 74 -08
Real-Estate interest 2.2 85 0.1
Total Charg: 136 0.8
{Repair and Maintenance 5.0 2 0.50 F3 108 03
Contract & Hired Labor 0.0 0.30 4 187 0o
Machine Hire & Custom Work 8.0 -2 0.30 3 48 0.1
Miig, Storage, Transportation 20.0 -2 0.30 [ 7.2 04
Misc Operating Expenses 12.0 -2 0.50 6 17.8 1.0
Other Cperating B> 5.3 1.8
Capital Consumption 38, 180 a7
Taxes 4.5 74 03
Net Rent -3.7 138 -0.5
Other Overhead 39.9 0.5
Total Produrtion Expenses 185.0 16.2
Farm Origin Inputs

These include primarily feed grains and livestock, but also seeds. An increase in their production
costs would result in a higher purchase cost, as well. The energy cost component in grain
production is large — about 23% for com, for example, and ranging from 12% to 18% for
Hivestock.” For the sector, it is assumed that direct production costs would include most of the
costs of producing hvestock and feed and are included directly in cost of sector operations.

There are significant costs beyond the direct operations costs such as handling, processing and
transportation that become additional costs of farm-produced inputs that are affected by energy
prices. The energy cost component is assumed to be 12% for feed, 7.5% for livestock and
poultry and 15% for seed. These relatively low energy components imply small cost increases and
fow consumption responses (5% for feed use, 1% for i k and seed purch . And,

7 Economic Research Service, Energy Use on US Farms, 1991, page 10,
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assuming an average energy price increase of 35% (for the composite use of gasoline, diesel and
natural gas) as a result of the Kyoto Protocol, expenditures likely could increase 4% for feeds, 3%
for livestock and 5% for seed for a total of $1.6 billion, an increase of nearly 4% in expenditures
for farm produced inputs.

Other Operating Expenses

This is a very large and important category, including five types of activities with varying degrees
of reliance on energy:

¢ Repair and maintenance 5% energy component (assumed)
e Contract and hired labor 0% energy

e Machine hire and custom work %

e Marketing, storage and transportation  20%

» Miscellaneous operating expenses 12%.

For each of these categories, the reduction in use resulting from the Kyoto-related cost increase is
assumed to be small at only 2%. For repair, mai and miscellaneous operating expenses,
the increase in energy costs is assumed to represent a composite gasoline-diesel/natural gas cost
increase (55%). This figure is somewhat more heavily weighted toward natural gas than farm-
produced inputs, for which energy costs represent primarily gasoline-diesel costs. Thus, the net
expense increase resulting from the increases in energy costs is assumed to range from 6% for
marketing, storage and transportation to 0% for contract and hired labor, and to average 3.2% for
the category, an increase of $1.9 billion from 1998 level expenses.

Interest

The DRI analysis assumes that interest rates would be reduced by monetary policy interventions,
in response to the price and unemployment increases resulting from the emission constraints.
They project 10-year T-bill rates of 6.02% in 2010 in their base case, while under the Kyoto
Protocol, the rate is forecast at only 5.89%. In such a case, agricultural interest costs could
decline modestly, both as borrowing is reduced in response to cost increases and because of the
lower rates. Assuming, as DRI does, that by 2010, short-term rates could decline 9.1% and
longer-term rates 2.2%, interest costs for the sector would decline about $800 million (5.6%).®

Other Overhead
This category includes taxes, net rent and capital consumption. Experience in periods of price

inflation indicates that higher taxes likely would be stimulated by the d sharp in
energy costs, by perhaps 4.5%. Rents could decline as the reduced profitability of the sector cuts

¥ The gap between long-term and short-term interest rates currently is extraordinarily low, so it is quite
likely that short-term interest rates could be more strongly affected by the economic effects of emissions
reductions, plunging much farther than long-term rates, thus returning interest rate spreads to more normal
levels.
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the demand for rental land, by an assumed 3.7%. Capital consumption also would be expected to
increase as costs increase, perhaps by 3.8% by 2010.

Impacts on Farm Sector Revenues

A key aspect of the impact of emission constraints likely would be reduced sales of agricultural
products, especially to foreign markets. The degree of such impacts depends on the international
agreement under which emissions would be constrained. If, for example, developing nations that
are actively competing for key markets are exempt from emission constraints or have a longer
transition period than do developed countries, then the position of US producers in world export
markets could be very markedly altered.

Farm Income

US farm cash receipts were just over $226 billion in 1997, the result of steady growth averaging
2.8% per year through the 1990s (Table 11). Sales of crops and livestock account typically for
90% of the total, while farm-related income averages between 4% and 5% of the total. Direct
government payments make up much of the remainder, but these are declining fairly rapidly and
are only 3.2% of total receipts in 1998 (Table 12).

Table 11. US Farm income

Ann. % Change
1990 1992 19894 1995 1996 1997 1998(f)| 1990-97 1997-98
Farm Receipts bit $
Crops 1/ 803 857 931 1007 1094 1104 1077 4.7 -2.4
Livestock 892 856 882 87.0 929 966 95.0 11 -1.7
Farm Related 82 82 82 101 110 114 109 48 -4.4
Direct Govt. Payments 93 8.2 78 73 7.3 78 7.4 23 8.3
Noamongy Income 2/ 79 76 92 98 102 109 116 47 6.4]
inventory Adjustment 33 42 82 -38 27 01 -1.5
Gross Cash income 187.0 1887 1984 2051 2206 2283 2210 28 2.3
@Gross Farm Income 1982 2005 2158 2110 2335 2371 2311 26 -2.5i
Cash Expenses 3/ 1342 13386 1476 1538 1606 16858 1848 34 -0.6!
Total Expenses 1534 1529 1875 1742 1813 1864 18585 28 0.4
Net Cash income 529 &5 50.7 512 599 605 56.2 19 7.1
Net Fam income 448 475 483 387 522 507 458 18 -10.3
Defiated (1987 $) 395 393 381 283 395 376 333 0.7 -11.5
(f) = forecast
1/ inchudles net CCC loans.
2 Value of home ption of sei-p food and imputed gross rental vaiue of farm dwellings.

3/ Excludes capital consumption perguisites to hired labor, and farm househoid expenses.
Total may not add due to rounding.

Source: Agricultural Outlook, ERS, USDA, June-July 1998,
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Table 12. Share of Farm Income

1956 1998 | 1998/50
percent
Farsn Receipts 89.7 92 4 a1
Crops 405 488 158
Livestock 450 411 -8.7]
Farm Relsted 4.1 4.7 4.0
Direct Govt. Payments 4.7 3.2 -31.8]
[Gross Cash income 54.3 956 14
Non-Money Income 40 5.8 253
Value of inventory Change 1.7 ~0.6]
Gross Fam Intome 100.0 106.0]
When § v values and y income are considered, all famn receipts are forecast at

just over 3231 billion in 1998, up nearly 17% since 1990, However, expenses also have grown
moderately during the 1990s, and cash production costs increased from $134 billion in 1990 to
$165 billion this year, up nearly 23%. Thus, in spite of the strong growth in sales, the sector's net
cash income has varied, ranging besween $50.7 and $60.5 billion over the past five years.

Crop sales typically provide the largest share of farmer's cash receipts, between 40% and 47% of
total farm income during the 1990s. Livestock sales are sfightly less important, averaging about
42% of total income. In the pasi, government payments have been very important to the sector,
but have averaged only 4.1% of total income since 1990 Under the 1996 FAIR Act, direct
government payments are scheduled ro continue to declive, and to end by 2002, Non-money
income also contributes 4% to 5% of income in a typical year, while shifts in inventory value
depend primarily on production levels and market outlook and have been both negative and
positive during the period, ranging from -2% te 4% of income.

Tmportance of Foreign Markets

While the large domestic market commues to be the focus of the major agricultural sectors, US
exports are growing and have b i Te across the sector {Table 13). For
each of the major commodities, export markets hsve besn the principal growth area of the 1990s
and are expected 1o be the primary source of growth in the future. The major exception is wheat,
which faces strong and growing p from eas prod who in many cases distort
markets through production and export subsidi
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Table 13. Importance of Foreign Markets, Selected Commodities

1992 1998(1) Change

[« dity Total use Export Share |Total use Export Share | in Exp

miliion bushels {pct)
Comn 8,471 1,663 20 9,175 1,625 18 -2
Cotton (mil bales) 14,838 4,86¢ 33| 16,749 5,600 33 15
Wheat 2,479 1,354 55| 2,276 1,046 46| -23]
Soybeans 2,176 775 386 2,629 845 32 9|

billion pounds
Beef 24,118 1,323 5 25,837 2,190 8| 66
Pork 17.419 407 2| 17,811 1,261 7| 210]
Broilers 19,489 1,487 8| 22,556 5,200 23 250
Turkey 4,617 202 4 4,991 487 10 141

Revenues from world market sales were $57.2 billion in 1997, but are projected to decline slightly
to $55.0 billion in 1998, still the third-highest level on record (Tabie 14 and Appendix Table A).
Key US trade patterns relevant to this analysis include:

Table 14. Trade Balance

ftem 1990 1991 1992 1993 1994 1995 1996 1997 1398 ()
billion $
Exports
Agricultural 394 392 429 426 457 55.8 60.4 572 55.0)
Nonagricultural 3358 3616 3893 3966 4369 4923 5217 5860 n/a
Total 1/ 3752 4008 4322 439.2 4826 5481 5821 6432 n/a
Imports
Agricultural 28 27 2486 250 268 30.0 336 363 375
Nonagricultural 4682 460.3 5006 5499 6305 7096 7569 8284 n/a
Total 2/ 4910 4830 5252 5749 6573 7396 7905 8647 n/a
Trade Balance
Agricuttural 16.6 16.5 18.3 176 189 25.8 269 210 17.5
Nonagricuftural| -132.4 -887 -111.3 -153.3 -1935 -217.3 -2352 -2424 nfa
Total -1158 -82.2 -830 -135.7 -1746 -191.5 -208.3 -221.5 n/a
{f) = forecast.

1/ Dr ic exports i ing Dep of Defense shipments.
2/ Imports for consumption (customs value).

Source: Agricultural Outlook, ERS, USDA, June-July 1998

e Developed countries continue to buy substantially more from the United States than
do developing countries ($2.7 billion more in 1997), and that margin likely will widen
this year.
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* Exports to both developed and developing countries are highly competitive. Increases
in production costs in resp 1o emissi ints could provide a sigrificant
advantage for competing developing countries who would have less stringent emission
constraints, The result could be a significant competitive disadvantage for US
producers.

* High value exports could initially face fewer competitors than bulk commodities, since
developing countries are less likely to have both surpluses of basic commodities
necessary to support production of high value products and access to the more

histicated ing sectors y to produce competitive quality product

¥ ¥

« Increased production costs for the United States likely would stimulate competing
production in areas with underused production resources, especially in parts of Latin
America, Asia, and Afiica, where substantial amounts of land are available for
development. The result could be a significant decline in US export sales, especially
for sales of bulk commodities, which typically exceed $20 billion (Chart 1). While it is
beyond the scope of this project to estimate objectively the likely magnitude of such a
loss of markets, it is not unreasonable to estimate that it could be as large as 8% of
1998 export sales of bulk ¢ dities, 5% of oriented export sales and 7%
of intermediate commaodities, for a total loss in the range of 6% to 7% of total exporis
~a very signtficant $3.6 billion reduction from a $55 billion sales level.

Chart 1. US Exports: Bulk, Intermediate
and Consumer-Oriented Products
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Sharply higher US production costs would serve to reduce demand and sales in domestic food
and fiber markets. Competing imports would enter from developing countries that do not face
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similar increases in production costs, and consumers would reduce overall consumption in
response to declines in GDP (and disposable income) and employment resulting from emissions

i For ple, if Mexico and other Latin American neighbors are either exempt from
emission controls (as agreed under the Kyoto Protocol), highly mobile US capital likely will move
to nearbyy countries such as Mexico, Guatemala and throughout the Caribbean to establish and
expand production facilities for certain food products which would be shipped to the United
States — especially, fruits and vegetable products. As a result, developing countries not only
would expect to compete increasingly advantageously for third country markets, but they likely
would increase their sales in the United States, as well. Shifting the US production cost structure
higher by the emissions constraints cost could well mean that some domestic food production
capacity would be exported to offshore locations not subject to the same constraints.

Still, the largest markets for US farm products are the domestic ones, and these would be
diminished significantly by declines in income. B Usi are high by world
standards, and consumption levels of food already large, change < ption patterns
relatively slowly when incomes shift. And, their responses to changes in incomes are highly
complex, and vary widely by product (Table 15). For example, for beef, each 10% change in
income is associated with nearly a 4% change in ption — with resp about the same for
fish and cheese. The consumption response for pork is significantly greater, Iikely reflecting both
the importance of very high value pork products (ham and sausage), and its role as a fast-food
product. Fruit juice (and fruits and vegetables, in general) is quite sensitive to changes in
consumer income, while consumption of wheat flour and potatoes, for example, change very little
as income shifts.

Table 15. Consumption Responses to
tncome Changes — Indicative Food items

penditure resp toa 1% i in

]ﬁood Change (%)
Beef and Veal 0.38
Pork 0.66
Fish 0.43
Cheese 0.42
Butter 054
Other Fats and Oils 0.49
Wheat Flour 0.13
Potatoes o1
Fruit Juice 0.36
Sugar 0.006

Source: Huang, K.S., A Complefe Sysiem of US Demand
for Food, USDA, ERS Technical Bul. No. 1821, 18383

Without attempting to estimate specific shifts in consumption of individual foods, it is clear that a
duction in annual disposable income as great as the nearly 2.4% caused by Kyoto Protocol
constraints on emissions by 2010 would have a significant reduction in US demand for food.
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Such a reduction in buying power would lead consumers to either reduce food consumption, or, if
production levels were unchanged, producers would be required to reduce prices to clear their
markets. And, assuming an overall food income elasticity of demand of about 0.35%, a 2.4%
decline in income with no change in production would be expected to diminish prices and
revenues by about 0.84% — $1.7 billion from 1998 sales of crops and livestock of $202.7 billion
(reference Table 11).

Thus, the combined reduction in exports of $3.6 billion, plus a domestic income effect of $1.7
billion could mean a $5.3 billion reduction in farm receipts, some 2.4% below the estimated 1998
level of $221 billion.

Impact on Farm Income

While estimates of impacts on the individual sectors can only be approximate, it is very clear that
emission constraints that increase energy costs sharply ~ as the DRI evaluation concludes those
under consideration would do - would sharply boost US agricultural production costs. It also is
highly likely that increases in cost not shared by developing countries would make the food
producers among them much more competitive with US products in third country markets and for
the domestic market, as well.

The foregoing analysis implies that the increased market competition could reduce agricultural
revenues by perhaps $5.3 billion (-2.4%), while increasing production costs more than 8% (Table
16). And, while such shifts would appear quite moderate in response to a more than 30%
increase in gasoline and diesel costs (with greater increases for other energy sources), they would
sharply reduce farmers' incomes — with net farm income down nearly 53% from 1998 levels.

Table 16. Farm Income impacts
as a Result of the Kyoto Proposal

ftem 1998 Impact Adji Change
biltion $ {pct)

Farm Receipts 214 -5.3 209 -2.3]
Direct Govt. F 7 7| 0.0
Gross Cash Income 221 218 -2.3|
Gross Farm Income 231 226 -2.3|
[Cash Expenses 165 16.2 181 8.6
Total Expenses 186 16.2 202 8.6
Net Cash ) 56 215 35{ -38.9|
Net Farm income 46 215 24} -52.8]
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IIl. Indicative Farm Impacts

Impacts on Farm Structure

US farm structure is a somewhat amorphous concept, variously defined, but focuses on how
farms of different sizes and types organize their natural, financial and human resources. One key
distinction is between commercial and non-commercial farms. Commercial farms are those with
annual gross sales greater than $100,000, and now account for only 16% of total farms, but have
more than 75% of the sector's total sales.

Most US farms are small, non-commercial and usually family owned and operated. They account
for nearly 84% of all US farms and have an average size of nearly 470 acres (Table 17). Small,
non-commercial farms produce a minor share of total US food and fiber. They are typically
located near more densely-settled, urban areas where non-farm employment opportunities are
more plentifil. They do not significantly affact the local economy's income and employment but
provide an important non-economic presence, since the primary occupation of most of these farm
operators is not farming. They typically hold a full time, non-farm job and work part time on the
farm or are semiretired.

Small, non-commercial farm businesses often operate at a loss, with farm expenditures greater
than receipts from commodity sales, government payments, and farm related income. Family
well-being for these small farms depends primarily on off-farm income, and their average total
income in most years is commensurate with that of all US families. Small farms also are offen
found in areas that are relatively less conducive to large-scale crop production. Thus, these farms
are disproportionately livestock farms, accounting for 85% of all livestock operations and 92% of
cattle operations.

Table 17. Farm Sector Overview {Numbers and Size}

1980 1985 1990 1995 Annual Change:
1985-90  1990-9§

Farm Numbers 1,000 units percent
Commercial 271 326 321 341 03 1.0
Other 2168 1966 1819 1729 -13 -0.8]

Total T 2440 2282 2140 2070 -1.1 -0.8!
Land in Farms {mil acres} 1042 1012 987 a72] - 04 -0.3]

Average Farm (acres) 426 441 461 4869 07 0.3

Commercial Farm (acres) 1549 1575 1550 1564 -0.3 0.1

Source: USDA/US Bureau of the Census

Just as commercial operations have become both more numerous and more important across the
sector, diversified farms have become much less important as large, specialized operations—those
with one commodity that accounts for more than 50 percent of the production—have increasingly
come to dominate the sector. By the end of the 1980s, specialized farms controlled nearly three-~
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fourths of all farm business assets and about the same proportion of the debt. The basis of this
trend is the significantly different returns realized by commercial versus non-commercial

operations.

Farm numbers are declining, from 2.4 million in 1980 to just under 2.1 million in 1995.
All of the decrease has been in non-commercial farms (less than $100,000 in sales).

The majority of US farms falls into the size class of 1-179 acres. In 1993, about 1.2 million
farms were less than 180 acres in size. The size of the average US farm is growing, but
relatively slowly (flom 426 acres in 1980 to 464 acres by 1995). However, the size of the
average commercial farm has been quite stable since 1980—about 1,564 acres.

The nation's 341,000 commercial farms are very different from hobby farms. They are
primarily moderate-to-small businesses (nearly 85% of these operations have between
$100,000 and $499,000 annual gross sales), with cash receipts generally in the
$168,000 to $363,000 range, and net cash income between $47,000 and $101,000.
While larger operations from $500,000 to more than $1,000,000 in sales have incomes
averaging almost $1.2 million, the core of US agricultural producers operate at sale
and income levels quite similar to small and medium-sized businesses nationwide.
And, they tend to be far more profitable than the small farms.

The number of commercial farms has grown sharply since 1980, in part because of
increasing prices and sales, but also reflecting larger operations of ali types.

The sharp increase in energy costs caused by the Kyoto Protocol likely would sharply
reduce investment in agriculture, with the vast bulk of the adjustment falling on the
smaller farm units. During the farm depression of the 1980s, the number and size of
commercial units became stagnant, but numbers of smaller farms fell rapidly — more
than 200,000 units between 1980 and 1985, and more than 350,000 units during the
decade of the 1980s. Average farm size grew steadily as a result of these
consolidations.

Similar impacts would be expected from higher energy costs — with trends toward
consolidation sharply accelerating, as numbers of smaller farms decline sharply.

Typical Farms

In the overall context of pressures on production costs and income, estimates of potential impacts
of the farm level energy cost increases associated with emission constraints, five "typical” farm
operations were evaluated, as well. These included:

Towa corn-seybean operation, with 200 acres of corn and 200 acres of soybeans.
Kyoto-related energy cost increases could boost this farm’s cash expenditures by 19%
(or $13,090). They also could mean a possible yield decline of 5%, price reductions of
2%, and a 39% reduction in per acre net cash returns.
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¢ Mid n farrow-to-finish hog operation with 200 sows. This hog farm might
experience a 16% increase in variable cash costs as a result of Kyoto-related energy
cost increases, and its net losses could be increased considerably reaching nearly
$95,000 under the scenario evaluated.

« Upper-midwest dairy operation with 125 cows. This dairy operation realized a
return of $1.31 per cwt of milk sold under baseline energy costs. Kyoto-related
energy cost increases could boost cash production costs nearly 13%, making cash
returns negative and reducing profits from $27,576 to a loss of $10,527.

® Great Plains 500-animal cow-calf operation. In 1996, even at baseline energy
costs, this operation lost $14.80 per cow. Kyoto Protocol emissions controls could
boost total variable cash costs 8.3% and increases losses to nearly $60/cow.

* Florida tomato operation, with 85 acres of tomatoes. This tomato operation,
despite extremely high production costs, realized $283,000 in net returns at baseline
cost conditions. However, Kyoto-related energy cost increases could result in a
reduction of nearly 50% in net returns per acre for a revenue decline for the farm to
Jjust under $145,000.

For each, the latest available USDA estimates of production costs were used to determine likely
cost increases from the sharp increases in energy costs resulting from the Protocol and described
in the preceding sections.

These operations are extremely different in their normal activities, with the com-soybean farm
concentrating solely on the production of cash- grain and soybeans, the livestock farms
concentrating solely on hogs, cows, and milk, and the tomato operation only on tomatoes. The
only economic changes assumed were the energy cost increases, and these were assumed to have
similar impacts on cost categories described for the national economy, with one notable
difference. For the US agricultural sector, the bulk of the cost impact for feeds was assumed to
take place when the feed grains were produced, with cost increases associated with feed and
livestock purchases associated only with processing these grains into feeds, storing and moving
them. The concept is similar to that of a diversified farmer who produces feed grains and then
feeds them to livestock.

However, for the specialized farming operations, the assumption is that feeds are purchased so
that the increased energy costs associated with both producing the feed grains and processing and
handling the feeds would affect these costs. As a result, cost increases for feeds and livestock are
assumed to be a somewhat greater share of estimated "normal” costs than can be seen at the
macro level. -

For each operation, net profits would be significantly affected by the economic impacts of
emissions reduction measures (Tables 18, 19, 20, 21, and 22). For corn, variable cash costs were
increased by 23% by the increased energy costs (nearly 30% for gasoline and diesel, 110% for
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natural gas), while soybean costs increased by 15% — a smaller amount because of the much lower
per acre production costs associated with soybean production. For example, in the base
production year, per acre costs for fertilizer for com were nearly $56, while those for soybeans
were less than $10. Total variable cash costs for corn were nearly twice those for soybeans, $153
per acre compared with just under $79.

Under the assumed conditions, this 400 acre farm had a net cash return of $56,274 (without
government payments) under baseline energy cost conditions. With increased energy costs, the
total cash expenditures increased 19%, yields declined 5% perhaps in response to lower use of
fertilizer and chemicals, prices fell 2% in response to weaker international and domestic markets,
and the net cash return per acre declined 39%.

Similar impacts were observed for each of the other operations, although the magnitude differs
significantly. The 200-sow farrow-to-finish hog operation was realizing a small net loss of -$0.01
per cwt of hog produced at baseline energy costs in 1996, a year when feed costs were
exceptionally high. After the increase in energy costs, variable cash costs were nearly 16%
higher, and net losses were considerably higher — exceeding $9.00/cwt and reaching nearly
$95,000 for the farm as a whole.

The dairy operation realized a return of $1.31 per cwt of milk sold (in 1996) under baseline
energy costs. Energy cost increases would boost cash production costs nearly 13%, making cash
returns negative (-$0.50 per cwt of milk). Consequently, total returns decline, reducing profits
from $27,576 to a loss of $10,527.

In 1996, cattle prices were falling while feed prices were rising. Consequently, even at baseline
energy costs, the average 500-cow Great Plains cow-calf operation lost $14.80 per cow that year.
Under Kyoto Protocol emissions controls, total variable cash costs could rise 8.3%. With the
resultant 3% decline in the value of output and the increased production costs, losses could
increase to nearly $60/cow.

The Florida tomato operation sustained extremely high production costs ($10,170 per acre under
the energy baseline case) but realized about $3,330 per acre net return - just over $283,000 for
the 85-acre operation — at baseline costs. However, the assumed energy cost increases boosted
cash expenses by 13%, while weaker markets reduced revenues per acre about 3%. The result
was a reduction of nearly 50% in net returns per acre to just over $1,700, or a revenue decline for
the farm to just under $145,000.
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Table 18. North Central Comn-Soybean Operation, 1996 Conditions

Com Farm Total
Cash /Acre | Cost i Agj Cost| Change| Cost _Adj Cost| Change| Cost _Adj Cost|Change|
Yacre  pot &acre | Wacre | $/acre  acre | $/acre $ %
Seed 2376 008 25.19| 143 18.11 17.08 0.87t 7,874 8,452 ]
Fertilizer, Lime, Etc. 66.97 052 8507 29.10 9.72 14.77 5.05f 13,138 19,970} 52
Chemicals 27.18 035 36.69 9.51] 26.16 356.32] 9.16f 10,668 14,402 35
Custom Services 8.1 0.03 9.37] 0.27} 4.04 4.16] 012 2,628 2,707 3
Fuel, Lube, Electricity 13.98 0.29 18.03] 4.05| 8.22 10.60/ 2.38] 4,440 5728 29
Repairs 15.68 0.03 16.46 0.48 9.24 9.52] 0.28; 5,044 5,195 3
Hired Labor 6.77 0 6.77 0.00, 5.02 5.02] 0.00] 2,358 2,358 0
Other Expenses 0 0 0.00 0.00} 0.03 0.03] 0.00] ] [:] 0
Total, Variable Cash| 152.74 197.59] 78.54 96.50! 17.96] 46,256 58,818 27
General Overhead 13.89 12.58 13.09) 0.50] 5,296 5,508 4
Taxes and Insurance 21.95 2266 23.79| 113} 8822 9,368 5
Interest 18.27 17.7¢ 17.48] 031 7412 7282 -2
Total Fixed 55.11 . K 53.04 54.37] 1.33] 21,630 22,158 2
Total Cash Expenses | 207.85 25402 48.17[ 131.58  150.86] 19.28] 67,886 19
Yield 1271 -0.05 120.75] -6.36} 37.6 35.72 -1.88[ 32,940 31293 -5
Price {harvest, $/bu) 271 -0.024 2.64] -0.07| 7.35 7.17] -0.18] 2012 1964 -2
Value of Production | 344.44 319.37| -25.08] 276.36__ 256.24] -20.12
Net Returns 136.59 8535 -71.24] 14478 105.38] -30.40] 56,274 34,145
Based on 400 acre North Central Corn and Soybean Operations

Source: ERS, USDA
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Table 22. Florida Tomato Operation, 1996 Conditions
Per Acre Per Farm
Cash Exp Cost  Impact Adj Cost| Change | Change Cost | Adj Cost |Change
Operating $/acre pot $/acre | $/acre % K3 %
Seed 201.70 0.06 213.80 12.10) 6 17,148 18,173 [
Fertilizer 284.00 05 426.00[ 142.00 50 24,140 36,210 50
Fumigant 427.50 0.35 577.13] 149.63 35 36,338 48,056 35
Fungicide 208.66 035 281.69 73.03 35 17,736 23,944 35
Herbicide 8467 0.35 114.30 29.63| 35 7,197 9,716 35
Insecticide 329.00 0.35 444.15 11515 35 27,965 37,753 35
Labor 370.08 0 370.08| 0.00] 0 31,457 31,457 =)
Machinery, Repairs 221.70 0.03 228.35 6.65] 3 18,845 19,410 3|
interest 14095 -0.023 137.71 -3.24] -2.3 11,981 11,705 (73]
Miscellaneous 898.17 0.1 987.99 89.82 10 76,344 83,979 19
Total, Variable Cash | 3166.43 3781.20] 614.77] 19 269,147 321,402 19]

Land Rent 450.00 0.04  468.00 18.00] 4 38,256[ 39,780 4]
Machinery 110.10 015 126.62) 18.52| 15 9,359 10,762] 18|
Management 717.25 0.05 753.11 35.86 5 60,968 64,015 5
Overhead 896.57 0.02  914.50] 17.93] 2 76,208 77,733 2]

Total Fixed 2173.92 2262.23 88.31 4 184,783 192,289) 4
Harvest and Hauling 1190 0.20 1428.00[ 238.00) 20 101,150 121,380 20|
Packing 2240 0.12 2508.80; 268.80] 12 190,400 213,248 12,
Containers 1120 0.05 1176.00] 56.00 5 95,200 99,960 5
Seiling 210 0.10  231.00] 21.00 10 17,850 19,635 10
Organization Fees 70 0.00 70.00 0.00, 0 5,950 5,950, -
Total Har g 4830 5413.8 583.8 12 410,550 460,173 12
Total Cash 10170.35 11457.23] 1286.88, 13 864,480] 973,864 13]
Value of P 13500.00  -D.03 13162.50; -337.50 -3 1,147,500{ 1,118,813 (3)
Net 3329.65 1705.27| -1624.38| -49 283,020 144,948 (49)
Based on 85 acre vegetable operation in Dade county.
Source: Scott A. Smith and Timothy G. Taylor, Production Costs for V in Florida, University

of Flerida Circular 1176, Gainsville, 1997
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e Food consumed away from home. These foods have an even larger service
component, so the energy cost increase impact likely would be smailer. Thus, the
impact on $320.3 billion in expenditures could be about 2%, or $6.4 billion.

A key question is the amount of these costs that would be passed on to consumers. Clearly, with
the negative impacts of energy cost increases across the economy, consumers would be expected
to search for lower cost foods in efforts to reduce expenditures. Still, a major share of the
expected increases in marketing and processing costs likely would be passed on to consumers, and
could mean a cost increase of $18.0 billion (2.6%) from increased marketing costs alone.

The average US consumer spends 11.9% of disposable income on food, so that a modest increase
in expenditures would bave only a small impact on level of living. However, 37.4% of US
households have less than $20,000 after-tax income, and spend far higher proportions of their
income on food — for those with more than $5,000 after-tax income, families spend between
21.2% and 31.7% of their incomes on food. For those with very low incomes (less than $5,000),
food expenditures are more than 100% of after-tax income. Thus, for lower income consumers,
even a modest 2.6% increase in food expenditures could imply a significant hardship.

Impacts on Food Assistance Programs

One part of the nation's food expenditure is through public programs (Table 24), especially the six
food programs operated by USDA.® For example, the Food Stamp income supplement program
will serve more than 23 million persons in 1998, the Child Nutrition program will serve 26.5
million students, and an additional 7.8 million persons will be served through the Women, Infants
and Childrens' nutrition program (WIC, also known as the Special Supplemental Nutrition
Program) and related programs. These programs cost about $39.4 billion in FY 1998.

These program costs would be affected by increases in energy costs in two ways — the cost of the
food assistance provided would be expected to increase in an effort to hold benefits near current
levels, and the number of persons eligible for assistance would increase, as well. While the DRI
estimate of employment imp indi that the negative effects of the Kyoto Protocol would
decline (and disappear by 2020), the initial effects are negative and could be severe — as great as
the loss of 1.25 million jobs. And, while it is not clear what the impact of such a large job loss,
together with a 1.6% decline in GDP would mean for the Food Stamp and Child Nutrition
programs, it could mean an increase in Food Stamp participants of perhaps 40% of the increase in
unemployment — 500,000 participants. That would imply a 2.1% increase in program eligibility to
23.9 million participants. The combination of a 2.1% increase in eligibility, plus more costly
foods would mean a significant increase in program costs — an increase of perhaps 3%, assuming
that the program lags somewhat in providing the full increase in benefit costs. Applying this cost
increase to all of the six USDA. feeding programs implies a cost increase of $1.2 billion. The fuil

? There are, of course, other food programs serving public institutions - military, prisons, and many others
— that are affected by changes in food costs. However, it is beyond the scope of this study to estimate those
costs and impacts.
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Table 19. North Central Hog Operation, 1996 Conditions
Per Cwt Sold Per Farm
Cash Expenses/Cwt Cost _Impact Adj Cost| Change| Change| Cost | Adj Cost | Change
Feed Siewt pot S/owt S/owt % 3 %
Grain 17.86 0.22 22 187,530 228,787 22
Protein 11.29 0.14 14 118,545 135,141 14)
Complete Mixes 567 0.2 20 59,535 71,442 20|
Other Feed items 08 0.2 20 8,400 10,080 20
Total Feed Costs 35.62 19 374,010 445,450, 19
Feeder Pigs 3.58 0.03 3 37,580 38,718 3
Veterinary and Meds 1.57 o [} 16,485 16,485 -
Bedding and Litter 0.1 0.05 L3 1,050 1,103 §
Marketing 0.56 0.06 6 5,880 6,233 6
Custom Services 0.47 0.03 3 4,935 5,083 3|
Fuel, Lube, Etectricity 1.84 0.29 29 19,320 24,923 29
Repairs 1.45 0.03 3 16,225 15,682 3
Hired Labor 278 0.03 3 20,190 30,066 3]
Total, Vari Cash 47.97 16 503,885 583,741 16)
General Overhead 172 0.04 4 18,060 18,782 4
Taxes and insurance 1.08 0.05 5 11,130 11,687 5
Interest 28 -0.02 -1.78 30,450 29,917 i?)_l
Total Fixed 5.68 1 59,640 60,386 1
Total Cash Expenses 53.65 14| 563325 644,127 14
Value of Production 5364 -0.03 -3 563,220  549,140] [
Net Retums -0.01 ) (105)  (94,988)|

Based on 200 sow, farrow

Source: ERS, USDA

o finish North Central States Fiog operation.
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Table 20. Upper Midwest Dairy Operation, 1996 Conditions

Per Cwt Sold Per Faim

Cash Exp /Cwt Cost __Impact Adj Cost| Change| Change | Cost | Adj Cost | Change

Feed $ewt pet $/ewt $owt % $ %
Concentrates 419 0.19 4.99| 0.80| 19 88,200 104,957| 19
Byproducts 0.1 0.05 0.12 0.01 5 2,316 2,431 5
Liquid Whey 0.16 0.08 0.17| 0.01 5 3,368 3,536 5
Hay 1.04 0.1 1.14] 0.10 10 21,882 24,081 10
Silage 1.51 0.1 1.66| 0.15 10 31,786 34,964 10|
Pasture, Forage 0.16 1] 0.16 0.00 ] 3,368 3,368 —-
Total Feed Costs 7.2 8.2 1.08 15 150,929 173,338 15,
Hauling 0.25 0.24 0.31 0.06 24 5,263 6,526 24
Art Insemination 015 0.05 0.16 0.01 5 3,158 3,315 5
Vet and Medicine 0.43 0.0 0.45] 0.02] 5 9,052 9,504/ 5
Bedding, Litter 0.31 0.05 0.33 0.02] 5 6,526 8,852, 5
Marketing 0.25 0.1 0.28 0.03 10 5,263 5,789 10,
Custom Services 0.34 0.03 0.35 0.01 3 7,187 7,372 3
Fuel, Lube, Electricity 0.62 0.29 0.80; 0.18] 29 13,051 16,836 29
Machinery, Repairs 1.01 0.03 1.04 0.03] 3 21,261 21,898 3
Hired Labor 0.56 [+] 0.56] 0.00! 0 11,788 11,788 -
DHIA Fees 0.07 0 0.07] 0.00 0 1,474 1,474 -~
Dairy A 0.03 0 0.03] 0.00] 0 632 632 —|
Totai, Variable Cash 11.19 12.60; 1.41 13 235,550 265,323 13
General Overhead 0.65 0.04 0.68| 0.03] 4 13,683 14,230 4
Taxes and insurance 0.43 0.05 0.45) 0.02 5 9,052 9,504 5
Interest 116 -0.02 1.14] -0.02] -1.75 24,418 23,891 (2)
Total Fixed 2.24 2.27] 0.03] 1 47,152 47,725] 1
Total Cash 1343 14.87] 144 11 282,702] 313,047 11
Value of F 1474 003 1437] -037] -2 310,277( 302,520 3
Net Retumns 1.31 050 -1.81] -138 27,576] (10,527)] _ (138)

Based on 125 cow Upper Midwest Dairy Operations

Source: ERS, USDA
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Table 21. Great Plains Cow-Calf Operation, 1986 Conditions

Per Cow Sold Per Fanm
Cash Exp ow Cost__Impact Adj Cosi] Change| Change | Cost | Adj Cost | Change
$/cow  pet  Sfoow | $fcow % $ %

Grain 9.58 0.19 11.40) 182 19 5,700 19|
Protein Suppiements 38.70 0.15 4221 5.51 15 21,103 15
Byproducts 7.72 0.08 8.11 0.39) 5 4,053 B
Harvested Forages 98.53 0.1 108.38 985 10 54,192 10
Pasture 79.70 0 79.70] 0.00] [ 39,850 =
Total Feed Costs 232.2 2498 17.56 8 124,897] 8
Feeder Cattle 134 0.2 15.42 201 15 7711 18|
Vet and Medicine 17.46 0.05 18.33 0.87| 5 9,167 5|
Livestock Hauling 299 0.2 3.59| 080 20 1,794 20
Marketing 4.46 01 491 0.45| 10 2,453 10]
Custom Feed Mixing 0.29 01 0.32] 0.03] 10 160 10
Fuel, Lube, Electricity 24.95 0.29 32.19 7.24 29 16,093 29|
Machinery, Repairs 34.18 0.03 3521 1.03 3 17,603 3
Hired Labor 28.87 0.02 29.45 0.58] 2 14,724 2|
Other Variable Cash Exp. 8.46 0 6.46) 0.00) 0 3,230, —

Total, Variable Cash 365.30 395.66] 30.36 8 197,830 8
General Overhead 3599 0.04 37.43] 1.44 4 18,715 4
Taxes and insurance 13.89 0.05 14.58 0.69) 5 7,292 K
interest 2865  -0.02 28.1§] -0.50| -1.75 14,074 2)

Total Fixed 78.53 BD.EI 1.63 2 40,081 2]
Total Cash Expenses 443.83 475.82|  31.99 7 237,911 7
Value of P 429.03 -0.03 418A3_0+ -10.73| -3 209,152 3)
Net Returns -14.80 -57.52] -42.72| 289 (28,759) (303)

Based on a 500-animal Great Plains Cow-Calf Operation

Source: ERS, USDA
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IV. Food System Impacts

The agricuitural production system is fundamentally important to our food and fiber system, but
by far the largest share of our foods' value is added after it leaves the farm gate. In fact, the farm
value of food products is less than 10% of the retail cost of cereals, for example, and ranges
widely across food products to a high of 49% for eggs. For the US Department of Labor's
Market Basket of foods, the average farm value was 24.9% of retail cost in 1996.

Just as the on-farm production process is sensitive to increases in energy costs, the activities that
transport, store, process and market first commodities and then foods also depend heavily on
energy—including electricity and motor fuels, especially. As a result, the energy cost increases
associated with emission constraints would be expected to have a significant impact on the more
than 75% of food costs that are added after the farm gate, as well as those associated with on-
farm production.

US food expenditures were $715 billion in 1997 (exclusive of aicoholic beverages), with 55% of
that consumed at home and 45% away from home (Table 23). And, while it is beyond the scope
of this study to attempt to estimate specifically how much food expenditures would be increased
by the increased energy costs, some comparisons are useful.

Table 23. US Food Expenditures

Food Ci 1995 1986 1997 Impact

bil § % bif §
At Home 364.7 380.1 3947} 0.03 11.9
Away From Home 298.3 308.2 320.3f 0.02 6.4
Total £63.0 688.3 715.0 18.3

bil 1996 8
AL Home 3738 380.1 386.8, 0.03 "7
\Away From Home 305.8 308.2 3138 0.02 8.3
Totat 679.6 688.3 70071 0.026 18.0
Change (%), 1996 8

At Home 1.7 1.8
iAway From Home 0.8 1.8
Fotal T3 73]

Note: Food only. Exciudes alcoholic beverages.

Source: ERS, USDA

« Food consumed at home. Based on market basket statistics, 75.1% of retail cost was
added after the farm gate.  Applying that share directly to food consumed at home
implies that $296.4 billion is marketing cost. A large component of marketing costs is
labor cost, so it is likely to be somewhat less sensitive to energy costs than are farm
production costs, which could increase 8.8% by 2010. Assuming a 4% increase in
marketing costs implies an increase in the cost of food consumed at home of 3%, or
$11.9 billion.
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increase (unlagged) of 5.1% implied by both increases in food expenditures and increased
eligibility would mean an additional $2.0 billion of program costs in 1997 dollars.

Tabie 24. Food Distribution Programs

[USDA Food Prog - FY 1936 FY 1997 FYV 1998
miilion $
Food Stamp Program 25487 24912 25,841
Child Nutrition Program 8,488 8,713 8,926/
Special Supplementat Nutrition Program 3,715 3,975 4,108
Commodity Assistance Program 318 422 372
Food Program Administration 105 104 106
Certer for Policy and F i 3 2 2
Total 38,075 38,128 38,355
average participation (mil)
Foou Stamp Program 258 243 234
Child Nutrition Program 257 26.2 26.5
Special Supplemental Nutsition Program 72 74 7.5
[Commodity Assi! Program 04 0.4 0.3
benefit (per person/monih)
Food Stamp Program 733 730 73
Nutrition Program 31.2 32.3 33.2,
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V. Summary and Conclusions

Limitations to the Study

This study uses as its basis two primary information sources: The DRIMcGraw Hill evaluation
of likely economic impacts of carbon emission constraints, and USDA estimates of farm
production costs and sales, of food costs and food program expenditures, and of energy use
across the Eaxm sector. Nevertheless, it depends heavily on key assumptions and analyst judgment

forits

§ Key ptions include:

Amounts of energy used by farmers and likely changes in response to price
increases. Data regarding energy use by the sector are sparse and dated (1991 and
earlier). Clearly, the sector has changed significantly since that time, and energy use
patterns have shifted, as well. Analyst judgment regarding both use levels and likely
shxﬁs in response to price chxngs were used. While these estimates are subject to

they were applied ty and were imtended to reflect actual practices
as much as possible.

Application of current practices to 2010 conditions. US agriculture, commodity
marketing, food processing and other activities across the sector clearly will shift
significantly between the current time snd 2010. However, there is little information
regarding likely changes in energy use patterns. And, the degree of change will
depend significantly on prices, costs and markets. As a result, it was necessary for the
purposes of the study to that cutrent p will be unch d through 2010,

Timing of impacts. The study focuses on the most recent data and information
avadaﬂgpmuﬁypmhmmyemmofl”Ssﬂesdemdtosme

of emissi ints by 2010, In fact, it still is not known
howtheprogramswouidbephasedmandsomkeyaspects(eg the amount of
permissible emissions permit trading between nations) are particularly difficult to
estimate. As a result, no specific all was""“for ic and other
adjustments that may take place as the i d grad While these
adjustments are likely, n;sbeyondtheswpeofﬁusstudytoevaluatcthurlxkdy
timing or extent.

Technology. Energy cost mcrzase emmats were based upon DRI/McGraw Hill
Case 1 esti and no logy resp from base case
conditions. Technology changes are likely, both in carbon emission controls and in
agricultural energy use. However, it was beyond the scope of this study to estimate
thementorumgofmchmum Nevertheless, the areas of sharp increases in

duction cost in agri di mswha’cproducersmdmpmprov:ders
would be exp d to focus i to increase technology.
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s Export sales responses. Since it was beyond the scope of the study to evaluate the
competitive position of all agricultural sarkets and competing exporters under
emission constraints, changes in US exports were assumed. These assumptions are
subject to refinement given additional research, but are consistent with past response
patterns.

* Domestic market and food program responses. These estimates also were based on
assumptions and could be refined with additional research.

Economic assumptions are critical to the conclusions of any evaluation of policy change, and
clearly this report is no exception. Nevertheless, it does systematically apply economic
conclusions of the DRI/McGraw Hill study to agriculture, identify key areas where significant
impacts would be expected, and draw conclusions regarding the economic and political
consequences of such impacts. Such estimates and conclusions would be expected to be useful in
the evaluation of available policy options as the debate on controlling emissions develops in the
months and years ahead.

Summary and Conclusions

The preceding analysis describes a set of economic circumstances that could lead to a classic cost-
price squeeze for agriculture. Such situations have developed before, with very negative results.
The export boom and energy cost increases in the 1970s and the subsequent inflation caused
enormous problems two decades ago. For some sectors, for example dairy, feed cost increases
outpaced consumer price increases. Thousands of dairy cows were slaughtered as a result, and
the sector was many years recovering. Fear of a similar squeeze caused sharp increases in
govermment interventions in the sector in the late 1970s and early 1980s.

Even if energy cost increases this time were imposed slowly over a long period of time, changes
s Jarge as those suggested by the DRI analysis would have severe impacts from three directions:

e Sharp increases in production costs. The higher raw material costs could add costs
of perhaps $16.2 billion (8.8% of production expenses for the sector), increasing the
cost of virtually all farming, marketing storage, processing and transportation
operations. However, farmers, unfike some other sectors, would be largely unable to
pass these cost increases to consumers in the short run, in part because of the nature of
the economic structure (with producers primarily as price-takers), and in part because
the same energy price | ken o< g d

* Declines in d i | d. This would occur especially for high-value
products in response 1o a 1.6% decrease in GDP and a 2.4% decrease in disposable
income by 2010, leading to a perhaps 0.7% decline in the demand for food. This
effect would weaken consumer prices refative to the base case assuming production
and import levels were unchanged in the short run, but would be expected to lead to
declines in production and subsequent increases in prices as the sector adjusts over the
longer term.
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riculture

Declines in foreign market demand. This would likely result from increased
competition from developing countries who do not face the sharp energy increases that
US producers face as they expand production to capture markets currently held by the
United States. A major case in point would be fruit and vegetable production along
the border with Mexico. If Mexico, for either political or economic reasons, does not
face sharp mcream in energy costs, its current advantageous position based on
and d energy supplies would be substantially enhanced by the
significant increases in US production costs (13% for the Florida tomato example).

limat,

The result of this confluence of economic and competitive factors would reduce US farm income
very substantially in the short run, nearly 53% in 1997 dollars under the assumptions above. Net
cash income for US producers has averaged over $50 billion in recent years. An income cut of
53% would result in an enormous political outcry, and likely lead to a complete restructuring of

agricultural policy as a similar (much less threatening) situation did in the late 1970s.

Such

interventions always have proved costly to taxpayers and tend to endure, often long after the
initial adversity has long passed.

Based on the DRI macroeconomic estimates, the Case 1 energy costs (associated with the
Protocol) would mean severe impacts for US agriculture. It could mean, by 2010:

Sharply higher production costs (up $16.2 billion, 8.8%) that it would have very great
difficulty passing on to consumers.

Demand for agncultuml products would be reduced significantly, both by the declines
in GDP and and by the fact that competing producers in
d \g countries op g without carbon emission constraints would be expected
toclmmoommodltyandfoodmarketsmthxrdcountnaandmtthmed States.

For each of the "typical farms," the impacts of the energy cost increases was large, and
reduced net returns sharply (Table 25).

Table 25. Impacts of Energy Cost Increases on

Typical Farms
Farm Type Cash Costs | Net Retums
. percent change

Corn-Soybean Operation 2 -3

Hog Operation 14 turns substantially

negative

Dairy Operation 11 -138
[Cow-Calf Operation 7 -303
Tomato O; 13 -49
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» Increasing costs of processing, marketing, storing and handling commodities and food
products would be expected to widen marketing spreads and boost consumers' food
expenditures significantly, farther depressing demand at the farm level, Increasing
energy costs for processing and marketing could cost consumers perhaps $18 billion,
an additional 2.6% of food consumption expenditures in the short nun,

o The combination of increased unemployment resulting from increased energy costs and
higher food costs sould sharply increase the cost of public feeding programs. For
example, USDA spends more than $39 billion for six feeding programs, including
primarily the Food Stamp and Child Nutrition Programs. For USDA programs alone,
emission controls put in place by the Protoco! could add 500,000 persons to Food
Stamp rolls, and increase program costs up to 5% annually, an annual cost increase of
$2.0 billion.

» The impact of the modest increase in food costs would be small for the average US
consumer who spends 11.9% of disposable income on food. However, for the 37.4%
of US households with less than $20,000 after-tax income, and who spend from 21.2%
to more than 100% of after-tax income on food, the impact could be severe and
negative.

o The higher energy costs, together with the reduced domestic and export demnand could
lead to a very severe decline in investment in agriculture, and a sharp increase in farm
consolidation. Small farm numbers likely would decline much more rapidly than under
baseline conditions, while investment in even larger commercial farms likely would
stagnate or decline.

e Policies that sharply increase energy costs in the United States but not in developing
countries could make US products much less competitive. As a result, they could lead
to sharply higher imports, and boost our negative balance of trade. Developing
countries would have increased incentives to produce their own food, for example, and
to compete for other developing country markets. This could be significant for
agriculture, for a broad range of products including, for bles and fruits
and many others. The result would be greater polmca.l pressure against trade
agreements, and against free trade policies — those agr already in
place.

o The impacts of higher energy costs are severe for agriculture (higher costs, declining
domestic and export markets), and would almost certainly lead to a return of some
form of government intervention in the sector, much as was done in the 1970s and
1980s when similar concerns arose (Table 26).
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Table 26, Impacts of Kyoto Protocol on

Agricuiture and Food System
item Change
billion $ percent
Production Costs 16.2 88
Market Revenues
Domestic Sales -1.4 0.7
Export Sales -36 -B10-7
Fam Income -21.6 -53
Food Costs 18.2 28
Food Frogram Costs 15 to 2.1 4.0 to 50
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Appendix Table A. US Agricultural Exports by Region

Change From Previous Year
RagioniCountry 1985 19596 1957  1998( | 199§ 1996 19097 1998
§ milion {Percent)
Western Europe 9,003 9698 9,540 9,500 8 -2 9
Eurcpean Union 1/ 8646 9,319 8918 8,800 23 8 -4 -1
Eastem Europe 203 439 282 300 ~13 50 ~36 6|
Former Soviet Union 1,346 1,747 1483 1,200 35 3 ~15 -19]
Asia 2/ 278939 28,556 25824 21,500 37 2 -16 -1§
West Asia (Mideasty 2478 2513 25583 2,500 37 1 2 -2
Southeast Asia 3012 3,270 2888 2,300 55 9 -9 -23
Japan 10957 11,702 10,532 10,300 18 7 “10 -2}
China 2533 2,082 1,600 1,600 144 21 -24 0
Hong Kong 1488 1490 1,712 1,700 21 a 15 -1
Taiwan 2597 2964 2616 2400 21 14 -12 -8
Korea, Rep. 3751 3871 2857 2,400 61 3 -26 -18}
Africa 3070 2876 2,267 2,300 23 -6 -21 1
North Africa 2144 1986 1,959 1,500 25 -7 22 -4
Sub-Sahara 905 a8t T 800| 20 -4 -21 13
Latin America &
Caribbean 7926 10481 10,383 10,800 -1 32 -1 4
Mexico 3519 5446 5184 5,800 -22 55 & 12]
'Canada $,738 6,145 6,795 6,900 4 7 11 2
iOceania 499 458 580 600 -8 -2 13 9
TOTAL 58814 B0431 57,245 55,000 22 8 -5 -2]
Developed Countries 26908 28834 28431 28,200 16 7 ~2 -1
Developing Countries 24899 27,674 25887 24,900 g 11 <7 -3
Other C 4007 3,873 3128 2,900 N -3 -19 =7
{f) = forecast
1/ Austria, Finland, and are inthe pean Union.
2f Asia West Asia

Source: USDA
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The Kyoto Protocol

An Assault on an American Institution

The family farm is an American institution. More than any other industry, U.S.
agriculture defines us as a people and as a Nation. In the past, American farmers have coped
with drought and disease, falling prices, and shrinking profits. Now, the family farm faces a
new threat — the Kyoto Protocol - that will bring unexpected hardship to many should it be
enacted as official U.S. policy..

From the wheat farmers on the Great Plains to fruit and vegetable producers in
California, Florida, and across the South, America’s farmers produce the bounty that feeds the
U.S. and the world.

Not only does agriculture play a key role in feeding the people of the world, it
contributes significantly to the U.S. economy. Agriculture and related food distribution
account for nearly $1 trillion in total sales or 13 percent of the total U.S. gross domestic
product (GDP). Agriculture in the U.S. is a vital domestic industry, providing jobs to 23
million American workers or 17% of the total labor force. Exports of agricultural products
also belp to balance our trade with other nations, with nearly $54 biflion in total sales abroad.

Recent technological investments have made the U.S. agriculture industry the most
advanced in the world. However, farming remains an energy intensive industry. Diesel,
gasoline, electricity, and other forms of energy are required to pmdnce the crops and hvestock
that feed the world. As a result, the agricultural sector is ly ble to ges in
energy costs.

In addition, U.S. agriculture has invested heavily to insure that it is competitive in
foreign markets — the single most important area of growth for U.8. farms. Not only has the
industry cut costs to compete, but the federal government has realigned policies to end price
supports and other interventions that reduce petitiveness,  C quently, in 1998,
agricultural exports could reach nearly $54 billion and contribute more than $18 billion to our
balance of trade. If the Kyoto Protocol is implemented, U.S. agricultural exports could be
reduced by $3.6 billion - a loss in the range of 6-7% of total exports.

The Kyoto Protocol

In December 1997, over 180 nations met in Kyoto, Japan, to finalize negotiations on a
legally binding international treaty aimed at lowering greenhouse gas emissions. The new
treaty — called the UN Kyoto Protocol — requires a handful of nations, including the United
States, to reduce their greenhouse gas emissions to specnﬁc levels by the years 2008-2012.
While cach country accepted a different level of emi ions, on the
seeks to reduce total world greenhouse gas emissions to 5% below 1990 levels during this
period.
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For its part, the United States agreed to reduce its emissions to 7% below 1990 levels
by this timeframe. Additional emission reductions will be required in the second budget
period {2013-2018), and the level of reductions required in that timeframe will be the subject
of future international negotiations.

Key aspects of the Protocol include:

»

The agreement covers six gases (COp, methane, nitrous oxide, HFCs, PFCs, and
SFg).

Countries with emerging economies such as China, India, Mexico, and South
Korea, exempted themselves from the Protocol.

The definition of sinks {objects that clean, or remove emissions, from the
atmosphere) was limited to include only forestry activities. Agricultural crops and
other vegetation are not considered sinks by the Kyoto Protocol.

Enforcement measures of the Protocol by the United Nations were left undefined
and will be the subject of future international negotiations.

Economic Costs of Kyoto

In defending the Kyoto Protocol, the Administration claims this change in national
energy policy will not adversely impact the agricultre industry. In contrast, several studies
conducted by leading economic forecasting firms and the Energy Information Administration
(the federal government’s own cnergy forccasting agency) provide starkly different
predictions. Using analysis developed by Standard & Poor’s Data Resource International
(DRI, this study shows that implementation of the Kyoto Protocol will mean, by 2010:

Fewer small, family farms. Higher energy costs, together with the reduced
domestic and export demand could lead to a severe decline in agricultural
investment, and a sharp increase in farm solidations. The of small
farms likely would decline much more rapidiy than under business-as-usual

conditions.

Higher production costs. Production costs could increase by up to $16.2 billion
(8.8%) and would be difficult for agriculture to pass on to consumers. These higher
production costs inclide a $13 billion increase in manufactured input (fuel,
fertilizer, and chemicals} expenditures, a $1.6 billion increase in farm origin {feed,
livestock, and seed) inputs, and a $1.9 billion increase in general operating
expenses.
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Lower di d for agri } prod: ‘Weaker d d for agricultural
products results both from the 1.6% decline in GDP and 2.4% decrease in
consumers’ disposable income. U.S. farmers would be forced to compete with
producers in developing countries who do not face emission constraints. These

changes could reduce sales by $5 billion at the farm level.

Reduced farm income. As a result of reduced agricultural revenues and increased
production costs, net farm income could be reduced $21.5 billion from 1998 levels
to $24 billion - more than 2 50% decline.

Increased marketing costs. Costs of processing, storing, transporting and
handling commodities and food products would increase. The wider marketing
spreads could boost consumers’ food expenditures nearly $18 billion.

Higher food costs. The increase in food marketing costs would be small for the
average U_S. consumer who spends 11.9% of disposable income on food. However,
37% of U.S. households have less than $20,000 in after-tax income and spend from
21.2% to more than 100% of their after-tax income on food. In these families,
infants and children would experience the greatest impact 1o their diets.

Higher food program costs. For example, USDA spends more than $39 billion
for six food assistance programs, including the Food Stamp and Child Nutrition
Programs. For these programs alone, emission controls from the Protocol could
add 500,000 persons to Food Stamp rolls and increase program costs up to 5%
annually.

Conclusion
S

The Kyoto Protocol is a flawed treaty that will have a dramatically negative impact on
the U.S. agriculture industry. The family farm, an American institution, will be put at risk for
a treaty that exempts other competitor nations from the same types of energy restrictions and
higher costs that American farmers will be forced to endure.

For More Information

American Farm Bureau Federation American Corn Growers Association
(202) 484-3600 (202) 452-9422

National Cattlemen’s Beef Association National Grange

(202) 347-0228 (202) 628-3507

United Fresh Fruit & Vegetable Association
(703} 836-3410
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JAMES M. TALENT, Missourt NYDIA M. VELAZQUEZ, New York
CHaTRMAN

Congress of the Wnited Dtates

Fouse of Representatioes
yooth Eongress .
Committee on Small Busincss
2361 Ragbum Hrouse Office Building
Washingten, PE 2095-8515

May 24, 1999

Honorable Janet L. Yellen
Chair

Council of Economic Advisors
OEOB

17" & Pennsylvania Ave., N.W.
Washington, D.C. 20500

Dear Dr. Yellen:

Thank you for testifying at the Committee’s hearing on the Kyoto Protocol, I appreciate
your willingness to explain the Administration’s Economic Analysis published after the
Comunitee’s June 4, 1998 hearing.

Enclosed please find a copy of your testimony and a standard edit letter. Please review
the edit Jetter and your testimony and make any necessary grammatical, punctuation,
and/or spelling correcti Sut ive additions or deletions to the actual testimony are
not permitted. 1 would apprecii iving your ions by June 11, 1999.

Likewise, enclosed please find follow-up questions from Committee members in
attendance at the hearing. Iam forwarding these questions with your testi as they
attempt to clarify your responses to questions posed to you and request materials
identified in your testimony. In order to timely publish and complete the hearing
-transcript, I would also appreciate receiving your responses to these questions and all

documents requested by June 18, 1999,

Thank you for your attention to this matter. If you have any questions, piease do not
hesitate 1o contact Roger Kelier or Paul Denham of the Committee staff at (202) 225~
5821,

Sincerely,

James M. Talent
Chairman
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Questions for the record and req for d by Chai James M. Talent
for Dr, Janet L. Yellen, Chair, Council of Economic Advisors

1. 1Is the July 1998 “Kyoto Protocol and the President’s Policies to Address
Climate Change: Administration Economic Analysis” the only analysis, economic or

otherwise, published by the Administration with regard the Kyoto Protocol’s economic
effects?
a. Please provide the anticipated amount of gr gas and
duction obligations as published in the Administration’s July 1998
analysis for each country from 2008 to 2012 identified in attached Chart

A

b. Please provide the anticipated amount of credits the Administration’s July
1998 published analysis assumes each country from 2008 to 2012 identified

in Chart B will supply or demand,
c. Complete the anticipated d ic baseline costs, e.g., without any

flm;ﬂrwility mea:zur&s,r the Administration’s July 1998 analysis assumes will

be necessary for each country from 2008 to 2012 identified in Chart C to
meet its Kyoto Protocol obligations.

2. ¥ your resp to question 1 is negative, identify and produce any additional
analysis, economic or otherwise, published by the Administration, If any additional
analyses are produced, provide the same information for each analysis as requested in
question 1.

3. Has the Administration published an analysis, economic or otherwise, that
demonstrates the Kyoto Protocol’s effects on U.S. jobs?

4. Ifyour response to question 3 is yes, identify and produce all analysis,
economic or otherwise, published by the Admini

5. Identify and produce all Administration dc used to prepare the United
States delegates to the Conference of the Parties (COP-3) in Kyoto, Japan in December
1997,

a. Please identify and produce any quantitative economic analysis the
Administration made before the Kyoto Protocol that analyzes the
Protocol's effect on the United States” economy.

6. Identify and produce all Admini § 1 after D ber 10, 1997 that
analyzes, either economically or otherwise, the obligations assumed by the United States at,
the Conference of the Parties (COP-3) in Kyoto, Japan in December 1997.
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a. Oomplete the anttcnpated amount of greenhouse gas emissions and
n obligation each analysis identified in your response to

question no. 6 assumes for each country from 2008 to 2012 listed in
attached Chart A.

b. Complete the anticipated amount of credits each analysis identified
in your resp to question 0. 6 each country from 2008 to
2012 identified in Q; B will supply or demand.

c. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, each analysis identified in your response to
ion no. 6 will be y for each country from 2008 to

2012 identified in Chart C to meet its Kyoto Protocol obligations.

7. dentify and produce all Administrati lyses, either ic or otherwise,
prior to December 10, 1997 that demonstrates the effect on the U.S. economy of reducing
greenhouse gas emissions to 1990 levels.

a. Complete the anticipated amount of greenhouse gas emissions and
reduction obligation each analysis identified in your response to
question no. 7 assumes for each country from 2008 to 2012 identified
in attached Chart A

b. Complete the anticipated amount of credits each analysis identified
in your response to question no. 7 assumes each country from 2008 to
2012 identified in Chart B will supply or demand.

¢. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, each analysis identified in your response to
fon no. 7 will be y for each country from 2008 to
2012 identified in Chart C to meet its Kyoto Protocol obligations.

8. Identify and produce all Administrati ' either economic or otherwise,
after December 10, 1997 that demonstrates the effect on the U.S. economy of reducing
greenhouse gas emissions to 1990 levels.

a. Complete the anticipated amount of greenhouse gas emissions and
bligation each analysis identified in your response to

question no. 8 assumes for each country from 2008 to 2012 identified
in attached Chart A

b. Complete the anticipated amount of credits each analysis identified
in your response ta question no. 8 assumes each country from 2008 to
2012 identified in Chart B will supply or demand.
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¢. Complete the d d baseline costs, e.g., without any
ﬂex:bxkty messures, , each analysis identified in your response to
g no. 8 will be y for each country from 2008 to

2012 identified in Chart C to meet its Kyoto Protocol obligations.

9. Identify and produce all Administration analyses, either economic or otherwise,
prior to December 10, 1997 that demonstrates the effect on the U.S. economy of reducing
greenhouse gas emissions 1o 7% below 1990 levels.

p house gas emissions and
duction obligation each analysis identified in your response to
question no. 9 assumes for each country from 2008 to 2012 identified

inChart A,

b. Complete the anticipated of credits each analysis identified
in your resp to question no. 9 each country from 2008 to
2012 identified in Chart B will supply or demand.

a. Complete the anticipated amount of gr

¢ Complete the ipated d ic baseline costs, ¢.g., without any
ﬂexﬂmhty measures, . each analysis identified in your response to
no. 9 will be y for each country from 2008 to

2012 identified in Chart C to meet its Kyoto Protocol obligations.

10, Identify and produce all Administrati I either ic or otherwise,
after December 10, 1997 that demonstrates the effect on the U.S. economy of reducing
greenhouse gas emissions to 7% below 1990 levels.

a. Complete the anticipated of greent gas emissions and
duction obligation each analysis identified in your response to

question no, 10 assumes for each country from 2008 to 2012 identified
inChart A

b. Complete the anticipated of credits each analysis identified
in your resp to question no. 10 each country from 2008 to
2012 identified in Q! B will supply or demand.

¢. Complete the anticipated d ic baseline costs, e.g., without any
ﬁexxbilxty measures, e&ch analysis identified in your response {o

ion no. 10 will be y for each country from 2008

to 2012 identified in Chart C to meet its Kyoto Protocol obligations.

11. Identify and produce alt Administration anal either economic or otherwise,
prior to December 10, 1997 that demonstrate the effect on the U.S. economy of reducing
greenhouse gas emissions any amount.
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a. Complete the anticipated amount of greenhouse gas emissions and
reduction obligation each analysis identified in your response to
question no. 11 assumes for each country from 2008 to 2012 identified
in Chart A.

b. Complete the anticipated amount of credits each analysis identified
in your response to question no. 11 assumes each country from 2008 to
2012 identified in Chart B will supply or demand.

c. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, each analysis identified in your response to
question no. 11 assumes will be necessary for each country from 2008
to 2012 identified in Chart C to meet its Kyoto Protocol obligations.

12. Identify and produce all Administration analyses, either economic or otherwise,
after December 10, 1997 that demonstrate the effect on the U.S. economy of reducing
greenhouse gas emissions in any amount.

a. Complete the anticipated amount of greenhouse gas emissions and
reduction obligation each analysis identified in your response to
question no. 12 assumes for each country from 2008 to 2012 identified
in Chart A.

b. Complete the anticipated amount of credits each analysis identified
in your response to question no. 12 assumes each country from 2008 to
2012 identified in Chart B will supply or demand.

c. Complete the anticipated domestic baseline costs, ¢.g., without any
flexibility measures, each analysis identified in your response to
question no. 12 assumes will be necessary for each country from 2008
to 2012 identified in Chart C to meet its Kyoto Protocol obligations.

13. Identify and produce all Administration analyses, either economic or otherwise,
prior to December 10, 1997 that demonstrate the effect on U.S. jobs of reducing
greenhouse gas emissions to 1990 levels.

14. Identify and produce all Administration analyses, either economic or otherwise,
after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing greenhouse
gas emissions to 1990 levels.

15. Identify and produce all Administration analyses, either economic or otherwise,
prior to December 10, 1997 that demonstrates the effect on U.S. jobs of reducing
greenhouse gas emissions to 7% below 1990 levels.
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16. Identify and produce all Administration analyses, either economic or otherwise,
after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing greenhouse
gas emissions to 7% below 1390 levels.

17. Identify and produce all Administration analyses, either economic or otherwise,
prior to December 10, 1997 that demonstrates the effect on U.S. jobs of reducing
greenhouse gases any amount.

18, Identify and produce all Administration analyses, either economic or otherwise,
after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing greenhouse
gases any amount.

19. Complete the anticipated amount of greenh gas emissions and reduction
obligation the Kyoto Protocol assumes for each country from 2008 to 2012 identified in
Chart A

a. Complete the anticipated amount of credits the Kyoto Protocol
assumes each country from 2008 to 2012 identified in Chart B will
supply or demand.

b. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, the Kyoto Protocol assumes will be necessary for
each country from 2008 to 2012 identified in Chart C to meet its
Kyoto Protocol obligations.

20. At the April 29, 1999 hearing, you testified some analyses conclude that
the permit price for a ton of carbon dioxide will be less than $14 to $23 per ton. Identify,
by author, date of analysis, location of analysis, and produce all analyses which conclude
that the permit price for a ton of carbon dioxide is less than the Administration’s $14 to
$23 per ton.

21. At the April 29, 1999 hearing, you testified some analyses conclude that the
permit price for a ton of carbon dioxide will be more than $14 to $23 per ton. Identify, by
author, date of analysis and location of the analysis, and produce all analyses which
conclude the permit price for a ton of carbon dioxide is more than the Administration’s
$14 to $23 per ton.

22. Please produce all de reviewed when re

ponding to these questions.

23. The Administration identified the recent energy restructuring bill’s effect on
various groups and sectors of the nation. Please provide the same information
for the Kyoto Protocol, including, but not limited to, the following:

a. the Council of E ic Advisors esti regarding increased costs
for an average household in key regions of the country. This should
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include estimates for oil (heating and gasoline), natural gas, and
electricity for a typical household in the Northeast, Southeast, South,
Mid-West, Northwest and Southwest regions of the United States;

. the Council of Economic Advisors estimates regarding increased 2010
living costs for a senior citizen living on social security,

. the Council of Economic Advisors estimates regarding increased 2010
living costs for an individuat living on welfare;

. the Council of Economic Advisors estimates regarding operating
costs for an average small business of 50 employees. This should
includes estimates for oil (heating and gasoline), natural gas, and
electricity for a typical small business in the Northeast, Southeast,
South, Mid-West, Northwest and Southwest regions of the United
States.
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CHART A

Country

Anticipated Emissions

Red

Obligation

Australia

Austria

Belgium

Bulgaria

Canada

Croatia

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Igeland

Treland

haly

Japan

Latvia

Liech

Lithuania

I bhourg

Monaco

Netherlands

New Zealand

Norway

Poland

Portugal

Romania

Russian Federation

Slovakia

Slovenia

)

Sweden

Switzerland

Ukraine

[United Kingdom

United States

China

India

Mexico

South Korea
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ChartB

Country

Credits Supplied

Credits D

q

Australia

Austria

Bulgaria

Canada

Croatia

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Iceland

Ireland

Ttaly

Japan

Latvia

Licck

Lithuania

Luxembourg

Monaco

Netherlands

New Zealand

Norway

Poland

Portugal

Romania

Russian Federation

Slovakia

Slovenia

Spain

Sweden

Switzerland

Ukraine

United Kingdom

United States

China

India

Mexico

South Korea
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Domestic Cost

Kyoto Obligation

United Kingdom

United States

China

India

Mexico

South Korea
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EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL OF ECONOMIC ADVISERS
WASHINGTON, D.C. 20500

July 12, 1999

Dear Mr. Keller:

Enclosed, via fax, are the responses to questions posed by Chairman
Talent and the Members of the Committee on Small Business following
testimony by Dr. Janet Yellen on June 4, 1999. The original Qs and As, along
with some attachments referred to in our responses, will be delivered to your
office tomorrow moming.

On behalf of our Chair, I want to thank you for your assistance in
coordinating this project. We would also like to thank Chairman Talent and
the Committee Members for their patience and understanding in what has
been a very involved process.

Sincerely,

Chacz

Audrey Choi

Mr. Roger Keller

Counsel

Committee on Small Business

U.S. House of Representatives

Room 2361, Rayburn House Office Building
‘Washington, D.C. 20515

Enclosure
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Questions for the record and requests for documents by Chairman James M. Talent
For Dr. Janet L. Yellen, Chair, Council of Economic Advisers

1. Is the July 1998 “Kyoto Protocol and the President’s Policies to Address
Climate Change: Administration Economic Analysis” the only analysis, economic or
otherwise, published by the Administration with regard to Kyoto Protocol’s economic
efforts? :

Al.  The July 1998 report “Kyoto Protocol and the President’s Policies to Address -
Climate Change: Administration Economic Analysis” (hereafter “AEA”) and the
Department of Agriculture’s agricultural sector report “Economic Analysis of U.S.
Agricuiture and the Kyoto Protocol” published earlier this year are the only
Administration economic analyses of the Kyoto Protocol of which we are aware.

a. Please provide the anticipated amount of greenhouse gas emissions and
reduction obligations as published in the Administration’s July 1998 analysis
for each country from 2008 to 2012 as defined in attached Chart A.

Ala. Inconducting the illustrative modeling analysis presented in AEA, the
Administration estimated the anticipated emissions reductions necessary to
comply with Kyoto Annex B targets for 7 countries and regions within Annex I:
United States, Japan, Canada, Australia, Western Europe, Eastern Europe, and
Former Soviet Union. This set of countries and regions is consistent with the
country aggregations within the Second Generation Model used for this analysis.
For a description of the Second Generation Model, please refer to pages 131-156,
182-245 of “The Kyoto Protocol and its Economic Implications”, Hearing before
the Subcommittee on Energy and Power of the Committee on Commerce, House
of Representatives, March 4, 1998 (hereafter “3/98 Energy and Power Hearing™).
For these estimates of emissions reductions, please refer to pages 326 and 335 of
the 3/98 Energy and Power Hearing. For a description of the derivation of these
estimates, please refer to pages 316-321, 334.

b. Please provide the anticipated amount of credits the Administration’s July
1998 published analysis assumes each country from 2008 to 2012 identified in
Chart B will supply or demand.

Alb. The AEA illustrative modeling analysis is not premised on an assumption
of how many emissions allowances a country or region would supply cr demand.
Rather, the analysis made use of supply curves derived from a large set of SGM
model runs (please refer to pages 44-46 of the AEA for a description of the
construction of abatement cost curves, i.e., supply curves). These supply curves
have been published in the 3/98 Energy and Power Hearing, pages 327-331.
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Please note that these supply curves are in 1992 U.S. dollars, and the
Administration adjusted these to 1997 U.S. doliars for presentation in the AEA.

For the United States, the number of emissions allowances purchased or
demanded on an annual average basis during the 2008-2012 commitment period is
provided on pages 322-323 of the 3/98 Energy and Power Hearing. Since the
number of emissions allowances demanded is a function of the permit price, the
spreadsheets on these pages provide a range of emissions purchased abroad that
varies with the extent of the trading system.

For the AEA, the Administration did not specifically estimate the number of
emissions allowances supplied or demanded by other countries and regions.
However, the supply, and implicit demand, for emissions allowances are
embedded in the supply curves described above. At a given permit price, the
number of domestic emissions reductions for a specific country or region can be
estimated, and when compared to the required emissions cut noted on p. 335 of
the 3/98 Energy and Power Hearing, it can be estimated whether the country or
region is a net supplier or purchaser of emissions aliowances.

c. Complete the anticipated domestic baseline costs, e.g., without any flexibility
measures, the Administration’s July 1998 analysis assumes will be necessary
for each country from 2008 to 2012 identified in Chart C to meet its Kyoto
Protocol obligations.

Alc. Inconducting the AEA, the Administration focused on the direct resource
costs to the U.S. economy. The results for a wide variety of scenarios, including
the scenario where no flexibility mechanisms are used, are provided on pages
322-323 of the 3/98 Energy and Power Hearing. The Administration did not
estimate the economic costs to other countries and regions for the AEA.

2. If your response to questions 1 is negative, identify and produce any
additional analysis, economic or otherwise, published by the Administration. If any
additional analyses are produced, provide the same information for each analysis as
requested in question 1. ’

A2, While we can only answer for the CEA, our understanding is that the Department
of Agriculture’s analysis did not independently evaluate international emissions trading
and the nature of the supply of emissions reductions from all Annex B countries. Thus,
the information requested in 1a, 1b, and 1c are not available from this analysis. For an
electronic version of this report, we suggest that you download the file from
http://www.usda.gov/oce/gepo/geponews.htm. We have also enclosed a paper copy for
your review.

3 Has the Administration published an analysis, economic or otherwise, that
demonstrates the Kyoto Protoco!’s effects on U.S. jobs?
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A3.  The AEA includes a discussion of the possible impacts of the Kyoto Protocol on
employment. Please refer to page 62 of the AEA for this discussion.

4. If your response to question 3 is yes, identify and produce all analysis,
economic or otherwise, published by the Administration.

Ad. A copy of the AEA (electronic and paper) was submitted with the April 29
written statement.

S. Identify and produce all Administration documents used to prepare the
United States delegates to the Conference of the Parties (COP-3) in Kyoto, Japan in
December 1997.

AS5. A set of documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

a. Please identify and produce any quantitative economic analysis the
Administration made before the Kyoto Protocol that analyzes the Protocol’s
effect on the United States’ economy.

ASa. A set of documents pertaining to this request is being provided to the
Committee. Additional documents responsive to this request reflect internal
deliberations of the Executive Office of the President with regard to ongoing
policies of the Administration and have not been produced.

6. Identify and produce all Administration analyses after December 10, 1997
that analyzes, either economically or otherwise, the obligations assumed by the United
States at the Conference of the Parties (COP-3) in Kyoto, Japan in December 1997.

A6. A copy of the AEA (electronic and paper) was submitted with the April 29
written statement. Further, a set of documents pertaining to this request is being
provided to the Committee. Additional documents responsive to this request
reflect internal deliberations of the Executive Office of the President with regard
to ongoing policies of the Administration and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and reduction
obligation each analysis identified in your response to question no. 6 assumes
for each country from 2008 to 2012 listed in attached Chart A.

A6a. Regarding the AEA, please refer to the response to question 1. All
subsequent CEA analyses make use of the model and assumptions underlying the
AEA.
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b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 6 assumes each country from 2008 to 2012 identified
in Chart B will supply or demand.

A6b. Regarding the AEA, please refer to the response to question 1. All
subsequent CEA analyses make use of the model and assumptions underlying the
AEA.

¢. Complete the anticipated domestic baseline costs, e.g., without any flexibility
measures, each analysis identified in your response to question no. § assumes
will be necessary for each country from 2008 to 2012 identified in Chart C to
meet its Kyoto Protocol obligations.

A6c.  Regarding the AEA, please refer to the response to question 1. All
subsequent CEA analyses make use of the model and assumptions underlying the
AEA. '

7. Identify and produce all Administration analyses, either economic or
otherwise, prior to December 10, 1997 that demonstrates the effect on the U.S. economy
of reducing greenhouse gas emissions to 1990 levels.

A7. A set of documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and reduction
obligation each analysis identified in your respanse to question no. 7 assumes
for each country from 2008 to 2012 identified in attached Chart A,

A7a.  The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were .
completed by other Administration agencies.

b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 7 assumes each country from 2008 to 2012 identified
in Chart B will supply or demand.

A7b. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large, CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.
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c. Complete anticipated domestic baseline costs, e.g., without any flexibility
measures, each analysis identified in your response to question no. 7 assumes
will be necessary for each country from 2008 to 2012 identified in Chart C to
meet its Kyoto Protocol obligations.

ATc. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

8. Identify and produce all Administration analyses, either economic or
otherwise, after December 10, 1997 that demonstrates the effect on the U.S. economy of
reducing greenhouse gas emissions to 1990 levels.

A8.  We are not familiar with any Administration economic analyses that evaluated an
emissions target of 1990 levels after December 10, 1997, with one exception in the set of
scenarios evaluated in conducting the AEA. Please refer to page 323 of the 3/98 Energy
and Power Hearing for this one scenario. The underlying model and assumptions of this
scenario are the same as for the AEA, excluding the U.S. emissions target, which was set
at 1990 levels. Please note that the 1990 levels target was evaluated for a domestic only
(no international emissions trading) scenario, so the following questions are not
applicable.

a. Complete the anticipated amount of greenhouse gas emissions and reduction
obligation each analysis identified in your response to question no. 8 assumes
for each country from 2008 to 2012 identified in attached Chart A.

A8a. Not applicable.

b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 8 assumes each country from 2008 to 2012 identified
in Chart B will supply of demand.

A8b. Not applicable.

c. Complete the anticipated baseline costs, e.g., without any flexibility measures,
each analysis identified in your response to question no. 9 assumes will be
necessary for each country from 2008 to 2012 identified in Chart C to meet
its Kyoto Protocol obligations.

A8c. Not applicable.
9. Identify and produce all Administration analyses, either economic or

otherwise, after December 10, 1997 that demonstrates the effect on the U.S. economy of
reducing greenhouse gas emissions to 7% below 1990 levels.
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A9. A copy of the AEA (electronic and paper) was submitted with the April 29 written
statement. Further, a set of documents pertaining to this request is being provided to the
Committee. Additional docurnents responsive to this request reflect internal deliberations
of the Executive Office of the President with regard to ongoing policies of the
Administration and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and reduction
obligation each analysis identified in your response to question no. 9 assumes
for each country from 2008 to 2012 identified in Chart A.

A9a. Please refer to the response to question ia.

b. Complete the anticipated amount of eredits each analysis identified in your
response to question no 9 assumes each country from 2008 to 2012 identified
in Chart B will supply or demand.

A9b. Please refer to the response to question 1b.

c. Complete the anticipated domestic baseline costs, £.g., without any flexibility
measures, each analysis identified in your response to question no. 9 assumes
will be necessary for each country from 2008 to 2012 identified in Chart Cto
meet its Kyoto Protocol obligations.

A9c. Please refer to the response to question Ic.

10.  Identify and produce all Administration analyses, either economic or
otherwise, after December 10, 1997 that demonstrate the effect on the U.S. economy
reducing greenhouse gas emissions to 7% below 1990 levels.

AlD. A copy of the AEA (electronic and paper) was submitted with the April 29 written
statement. Further, a set of documents pertaining to this request is being provided to the
Committee. Additional documents responsive to this request reflect internal deliberations
of the Executive Office of the President with regard to ongoing policies of the
Administration and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and reduction
obligation each analysis identified in your response to question no. 10
assumes for each country from 2008 to 2012 identified in Chart A.

Al0a. Regarding the AEA, please refer to the response to question 1a. All
subsequent CEA analyses make use of the mode] and assumptions underlying the
AEA.
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b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 10 assumes each country from 2008 to 2012
identified in Chart B will supply or demand.

A10b. Regarding the AEA, please refer to the response to question 1b. All
subsequent CEA analyses make use of the model and assumptions underlying the
AEA.

c. Complete the anticipated domestic baseline costs, e.g., without any flexibility
measures, each analysis identified in your response to question no. 10 assumes
will be necessary for each country from 2008 to 2012 identified in Chart C to
meet its Kyoto Protocol obligations.

Al0c. Regarding the AEA, please refer to the response to question 1c. All
subsequent CEA analyses make use of the model and assumptions underlying the
AEA. )

11. Identify and produce all Administration analyses, either economic or
otherwise, prior to December 10, 1997 that demonstrate the effect on the U.S. economy
of reducing greenhouse gas emissions any amount.

All. A set of documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and
reduction obligation each analysis identified in your response to question
no.11 assumes for each country from 2008 to 2012 identified in Chart A.

Alla. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 11 assumes each country from 2008 to 2012
identified in Chart B will supply or demand.

Al1lb. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.
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c. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, each analysis identified in your response to question
no. 11 assumes will be necessary for each country from 2008 to 2012
identified in Chart C to meet its Kyoto Protocol obligations.

Allc. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

12.  Identify and produce all Administration analyses, either economic or
otherwise prior to December 10, 1997 that demonstrate the effect on the U.S economy of
reducing greenhouse gas emissions in any amount. :

Al2. A setof documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

a. Complete the anticipated amount of greenhouse gas emissions and
reduction obligation each analysis identified in your response to question
no.12 assumes for each country from 2008 to 2012 identified in Chart A.

Al2a. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

b. Complete the anticipated amount of credits each analysis identified in your
response to question no. 12 assumes each country from 2008 to 2012
identified in Chart B will supply or demand.

Al12b. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

c. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, each analysis identified in your response to question
no. 12 assumes will be necessary for each country from 2008 to 2012
identified in Chart C to meet its Kyoto Protocol obligations.

Al2c. The set of economic and other kinds of analyses undertaken by the
Administration predating the 1997 Kyoto Conference is large. CEA does not
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have detailed country-by-country data used in these analyses, most of which were
completed by other Administration agencies.

13.  Identify and produce all Administration analyses, either economic or
otherwise prior to December 10, 1997 that demonstrates the effect on U.S. jobs of
reducing greenhouse gas emissions to 1990 levels.

Al3. A set of documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

14.  ldentify and produce all Administration analyses, either economic or
otherwise, after December 10, 1997 that demonstrates the effect on U.S. job of reducing
greenhouse gas emissions to 1990 levels.

Al4. We are not familiar with any Administration analyses that evaluated an emissions
target of 1990 levels after December 10, 1997, with one exception in the set of scenarios
evaluated in conducting the AEA (please refer to answer 8). This one exception did not
inchide an assessment of employment implications.

15.  Identify and produce all Administration analyses, cither economic or
otherwise, prior to December 10, 1997 that demonstrates the effect on U.S. jobs of
reducing greenhouse gas emissions to 7% below 1990 levels,

Al5. We are not familiar with any Administration analyses that evaluated an emissions
target of 1990 —7% levels prior to December 10, 1997, however, analyses were conducted
on a range of targets that includes this emissions level. A set of documents pertaining to
this request is being provided to the Committee. Additional documents responsive to this
request reflect internal deliberations of the Executive Office of the President with regard
to ongoing policies of the Administration and have not been produced.

16.  Identify and produce all Administration analyses, either economic or
otherwise, after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing
greenhouse gas emissions to 7% below 1990 levels.

A16. The AEA includes a discussion of the possible impacts of the Kyoto Protocol on
employment. Please refer to page 62 of the AEA for this discussion.

17.  Identify and produce all Administration analyses, either economic or
otherwise, prior to December 10, 1997 that demonstrates the effect on U.S. jobs of
reducing greenhouse gases any amount.

Al7. A set of documents pertaining to this request is being provided to the Committee.
Additional documents responsive to this request reflect internal deliberations of the
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Executive Office of the President with regard to ongoing policies of the Administration
and have not been produced.

18.  Identify and produce all Administration analyses, either economic or
otherwise, after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing
greenhouse gases any amoust.

Al18. The AEA includes a discussion of the possible impacts of the Kyoto Protocol on
employment. Please refer to page 62 of the AEA for this discussion.

19.  Complete the anticipated amount of greenhouse gas emissions and
reduction obligation the Kyoto Protocol assumes for each country from 2008 to 2012
identified in Chart A.

A19. Please refer to answer la.

a, Complete the anticipated amount of credits the Kyoto Protocol assumes
each country from 2008 to 2012 identified in Chart B will supply or
demand.

Al9a, Please refer to answer 1b.

b. Complete the anticipated domestic baseline costs, e.g., without any
flexibility measures, the Kyoto Protocol assumes will be necessary for
each country from 2008 to 2012 identified in Chart C to meet its Kyoto
Protocol obligations.

Al19b. Please refer to answer le.

20.  Atthe April 29, 1999 hearing, you testified some analyses conclude that
the permit price for a ton of carbon dioxide will be less than $14 to $23 per ton. Identify,
by author, date of analyses, location of analysis, and produce all analyses, which
conclude that the permit price for a ton of carbon dioxide is less than the Administration’s
$14 10 $23 per ton.

A20. The statement regarding the results of other modeling analyses referred to the
research of modeling teams participating in the Stanford Energy Modeling (EMF) forum.
The findings from this exercise were published in a special issue of The Energy Journal
this spring. For an overview and comparison of the modeling results, we suggest that you
review the following paper:

Weyant, J.P. and JN. Hill. 1999. Introduction and Overview. The Energy
Journal, Kyoto Special Issue: vii-xliv.
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A paper copy of this article is enclosed. Page xxxi provides a chart detailing carbon price
comparisons of the 11 EMF models that had results for the United States. This chart
includes results from models with permit prices greater than those estimated by the
Second Generation Model used by Pacific Northwest National Laboratory and results
from models with permit prices lower than those estimated by SGM. For more detail on
these modeling results — including authors, affiliations, and date of research publication --
we provide the citations for the published articles on EMF models below:

Bernstein, P.M., W.D. Montgomery, T.F. Rutherford, and G. Yang. 1999.
Effects of Restrictions on International Permit Trading: The MS-MRT Model, The
Energy Journal, Kyoto Special Issue: 221-256.

Bollen, I, A. Gielen, and H. Timmer. 1999. Clubs, Ceilings, and CDM:
Macroeconomics of Compliance with the Kyoto Protocol. The Energy Journal,
Kyoto Special Issue: 177-206.

Cooper, A, 8. Livermore, V. Rossi, A, Wilson, and J. Walker. 1999. The
Economic Implications of Reducing Carbon Emissions: A Cross-Country
Quantitative Investigation using the Oxford Global Macroeconomic and Energy
Model. The Energy Journal, Kyoto Special Issue: 335-366.

Jacoby, H.D. and 1.S. Wing. 1999. Adjustment Time, Capital Malleability, and
Policy Cost. The Energy Journal, Kyoto Special Issue: 73-92.

Kainuma, M., Y. Matsuoka, and T. Morita. 1999. Analysis of Post-Kyoto
Scenarios: The Asian-Pacific Integrated Model. The Energy Journal, Kyoto
Special Issue: 207-220. . :

Kurosawa, A., H. Yagita, Z. Weisheng, K. Tokimatsu, and Y. Yanagisawa. 1999.
Analysis of Carbon Emission Stabilization Targets and Adaptation by Integrated
Assessment Model. The Energy Journal, Kyoto Special Issue: 157-176.

MacCracken, C.N., J.A. Edmonds, S.H. Kim, and R.D. Sands. 1999. The
Ecornomics of the Kyoto Protocol. The Energy Journal, Kyoto Special Issue: 25-
72.

Manre, A.S. and R. Richels, 1999. The Kyoto Protocol: A Cost-Effective
Strategy for Meeting Environmental Objectives? The Energy Journal, Kyoto
Special Issue: 1-24.

McKibbin, W., M. Ross, R. Shackleton, P. Wilcoxen. 1999, Emissions Trading,
Capital Flows, and the Kyoto Protocol. The Energy Journal, Kyoto Special Issue:
287-334.
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Nordhaus, W.D. and 1.G. Boyer. 1999. Requiem for Kyoto: An Economic
Analysis of the Kyoto Protocol. The Energy Journal, Kyoto Special Issue: 93-
130,

Peck, 8.C. and T.J, Teisberg. 1999, CO2 Emissions Control Agreements:
Incentives for Regional Participation. The Energy Journal, Kyoto Special Issue:
367-390.

Tol, R.8.J. 1999. Kyoto, Efficiency, and Cost-Effectiveness: Applications of
FUND. The Energy Journal, Kyoto Special Issue: 131-156.

Tulpule, V., S. Brown, J. Lim, C. Polidano, H. Pant, and B. Fisher. 1999. The
Kyoto Protocol: An Economic Analysis Using GTEM. The Energy Journal,
Kyoto Special Issue: 257-286.

21.  Atthe April 29, 1999 hearing, you testified some analyses conclude that
the permit price for a ton of carbon dioxide will be more than $14 to $23 per ton.
Identify, by author, date of analysis and location of the analysis, and produce all analyses,
which conclude the permit price for a ton of carbon dioxide is more than the
Administration’s $14 to $23 per ton.

A21. Please refer to answer 20.
22.  Please produce all documents reviewed when responding to these questions,

A22. Responsive materials not subject to privilege will be made available for the
committee’s review.

23.  The Administration identified the recent energy restructuring bill’s effect
on various groups and sectors of the nation, Please provide the same information for the
Kyoto Protocol, including, but not limited to, the following:

a. the Council of Economic Advisers estimates regarding increased costs for
an average household in key regions of the country. This should include
estimates for oil (heating and gasoline), natural gas, and electricity fora
typical household in the Northeast, Southeast, South, Mid-West,
Northwest and Southwest regions of the United States;

A23a. We do not have estimates of the distribution of household impacts by
region.

b. the Council of Economic Advisers estimates regarding increased 20610
living costs for a senior citizen living on social security;

A23b. We do not have estimates of the distribution of impacts by age group.

12
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c. the Council of Economic Advisers estimates regarding increased 2010
living costs for an individual living on welfare;

A23c. We do not have estimates of the distribution of impacts by income group.

d. the Council of Economic Advisers estimates regarding operating costs for
an average small business of 50 employees. This should include estimates
for oil (heating and gasoline), natural gas, and electricity for a typical
small business in the Northeast, Southeast, South, Mid-West, Northwest
and Southwest regions of the United States.

A23d. We do not have estimates of the distribution of impacts by firm size.

O
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